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(54) OPTICAL PICKUP DEVICE, OPJECTIVE LENS AND BEAM EXPANDER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical 
pickup device and an optical system capable of 
effectively correcting the variation of a spherical 
aberration generated due to the mode hop of a 
semiconductor laser. 

SOLUTION: Since a means (negative lens 4) for 
correcting the variation of a spherical aberration 
generated in an objective lens 3 is arranged between 
a light source 11 to be the semiconductor laser and 
the objective lens 3, the variation of the spherical 
aberration of the lends 3 due to the variation of 
oscillation wavelength can be effectively suppressed 
even when the variation of oscillation wavelength is 
generated due to the generation of a mode hop 
phenomenon or the like in the laser 1 1. Even when a 
change of the refractive index of the lens 3 is 
generated in accordance with a change in ambient 
temperature or humidity, the variation of the spherical 
aberration of the lens 3 which is generated due to the 
change can be effectively suppressed. 
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X©T ■^i©SAtitl'>X(Dr s^ftCWft/JMDli 

am. 

m*m4 6 ] iWB*tf » it -j ymma. 4>ft < t 

30 »S£ Dj«e£ ft -?T:te0. 

«. MBBS«Jl*iS^(c^ft h'PU < £ «> 2 WHoXflt 

|gieis««#fc>ptur. -en-en©SB^s«Ji(ctDD-r. 

BSlBSffl) U >XCCA8*f ^^©IfefJtS^^AS C £ «r 
<H¥Sfc£-r.5.fS5l<ra3 6. 3 8X«4 0 CClBtS©* b* ^ 

[IS^ 4 7 ] B>r!B3fcb- ,J7? ^gtt. ^ft < £ 

2 Sa©?fettlglBi^<*«:>Pt b r f»$E?:ielf 
»H*BI^£ft^-Cfc0 > 
40 BulBWJRII©^K)£BtflBlifi±feiR^£^fflIE-r^^lS 

m\mmifi~m<^m£Z>'pt&< £^2«a©^ts 
«3E«tt#«:*fur. ^n^n©SHjs^ifcci£;Dr, 
BufB^ u >xtcA»4-r ^^©^a^ax-s c £ * 
#®£-r^iaiK^3 7, 39. 4 i7b^4 5 ©^-rn^ 

(ClBig©3t b* T 

: m^m 4 8 ] frsa* e » * r » , *tt$siB 
»is»©*ibiw*» h Mic mw&M tffimmm t tmit 
mm $ tiitim mmmmcM l rm&cDmmv/x. 

50 HulBS<ffiJRM©^Stl£BUfB#±feJRM£^ffliE-rS^IS 



9 

©j%tWa**A*Ci*1*«t-rSg||*B3 6. 3 8. 

x« 4 o kubis©* f * r ? yga. 
Cii#ffi 4 9 ] Bute^c f v 9 r v -?'$m.te. *tf mm 

mm s titcian mmmmcm l xmw<Dmmv/x 

©tfffRfE^JfCctt.DT, fre*t«U>X«:AlfJ"*** 

<o&wimz&z-z>ctzftmf?i>m3<m3 7, 39, 

4 1 7bM4 5<D<,>rft#>«:fai£©7££ 7*7j 7'§?g= 

c fitsjaa 50] mib 2 mm<Djtmmzmi»#<DMwm 

WMZ-Zti-etia. b (a<b) ilfcit. iiiifEjgflE 

nmxim£.r *> m k « . miE j89§&£iv b ©*««ie 

»fl8f*Oflt4RiB»ffi 6C*t I, TflWH £f ESSX ttW^T 4 BR 

c 4 4 -r znxm 4 6 &ciE*£©7t e ? 7 <■> y'm 20 

[ 5 1] miS. 2 a«©3tt«$glB^«f*©SHJS 
Sil^-en^na, b (a<b) 4Lfc4£, miZMW 

taeXttB^TiBlfcra. milEi§nj3gtgJl b©:)fct#f8fE 

eiK«Kz>t»«E«ffi{c»i/-ctii«*isexBii&-r*iB 

[li*^5 2] Mzmm®M.<O^Witmm&±.&BiM 30 

^mtc-rct^mt-r?>m^m4 6. 4 8x«5o 

I f P/fNI ^1. 3 

f p : mtt\s>xm<Dmg$m (fc/tu buisieu-> 

X^kh^bS^xT mSx^v-tWSi 
f N : HulBfi U > X8f©Jgu£ffi8l (tctcL, MIES U > 40 

5 3 ] &5$*«fc-r c 4 zftm t * zm mm 

4 7. 4 9 XS* 5 1 (C|B«K©t!c f ^ * 7 
I f P/f N I ^ 1 . 3 
/c/cl. 

f P : MfEIEU>X3¥©^.£^8i (fc/cl, b?§EIEU> 
f N : BtilEfl U >Xfflf©&>SJEf$ (fc/c 0 . BulEft b > 50 
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[in*® 5 4 ] »H*^a^»K:j6Driir8emtK* 

oTfg3 J £hW& : Sm.*ktt £ C 4 *W®L 
t-$*> li3j<3B3 6 7bM5 3©t^ndHCfB4S©*f i. * 
7 ? 7'^§= 

[»*3S5 5] flflEBJttB*tt> Jtfi2. 0«T©tt 

5 4 ©C>-rtl*»{ClBt8©3e f ;*7 y 
[fi^ra 5 6 ] BtifBiE U >XRDTiuf Bft U >X©^^ 

i5r#mi-r-Sif^3 6 7bS5 5 ©<,>-r*-t7KCIBtS© 
3tf;.>7-;m 

[IS*^5 7] lulB"J»S3R». ^X^yftm* 1 
6^fiS$ti-Cl,^Ci?:#iS[iT-Sfi5lsra3 8ftM5 5 
©l^m*HCfEt£©7lc f *r y y'mMo 

mmmb 8 ] BtlEiEU>XRD f B!)ia*U>X©^^ 
<tfc— ^tJ. ^«c< ifc— ^■©SK^SB'SrW-r-SC 

immm 5 9 ] HflgEiij«ig3ft©4>& < <t 1 1 mtcim 

t W*^ 6 0 ] ffTIB^ffiJRM©^Sb t HulB|j|±feJKM 

tm*> 6 JKJSR 3 tit I » 4 C i * «f« 4 -T * »3*3B 3 6 7b 
M5 9©^-rn*HClBt£©*f •> *T ? 

c fssttra 6 i ] mmwmnmcDKW) t munk&s& 

r, IWZ 3 mmfcfeW -5rtaJ®ii**58 5 %«±-C* -2, 

M6 0©^-rti*>{CfE*S©3t:f *T * 

C fS*^ 6 2 ] fu IE^ffiiR^©a«) 4 BU IE W±feiRM 
<t*fflJE-T4^l8«. BUfBm©iEU>X4BiilEltSt© 
ftU>Xi^6«fiKS*ifcCi*«FS!!<fr«.i«*lB3 6 
7iS6 1 ©CvrnaHciEtS©^ ^7;, 

Cfi5}?li6 3] BUiaacSlRM©^Si)<*:BulElA±feHXM 

<t*iiiE-r-s^©«. ^^©iPi^is^wr^tHiSf® 

^(tA/c^^4^tf C 4 *Wtikt-$ 2>mmi 3 6 7b 
16 2©Ci-rtl>5HClE*S©3l£ff *T >7"^S„ 
[ 6 4 ] hu IB»SHX^©S!Si) 4 wflBf4±fe»RM 

•T-SC4?:#ii4-r-5if^3 5«:fEi8©3fef-y *T v 

[ fi#^ 6 5 ] m IE»ffiHxa©^«) 4 Su IEl6±feJRM 
45:ffliETS^«. B?IE^U>X©fili±feiRM*ffl 

iE-i--s«tt*«Afc* v y ') > ** u >x£*r-r ^ ci^ 

«tt 4 f £ 6 4 (Cf B»©# tr j» * T v 

[ fistta 6 6 ] ^txoiBtffrffimzm? s ihijtm* « 

Afcilfi**-?-* -S C 4 © 4 "T 4M^?ra 1 7b^ 6 



n 

So 

4$& i T * 6 7 KBE«©# * ^gflEo 

5. 0£ f D/f^40. 0 

f D :m^WU>X<DM^9rffiM*<t>b = b 2 h 2 + 

b 4 h 4 + b 6 h 6 + CC<fc9£«3*i**KSW»T? 

mute (CCX\ hi*%ffliPh<DlK$ (mm) 

b 2l b 4 , b 6 , «2^. 4^, 6^ <D 

JB»*KI»ff»'C»S) fD=l/(-2- 
b,) Ki<fc9£ft3*i** iiulB#1»U>X©MiB@Jfr« 

IBIslllTtJtjfiCc: <t £lsl*r^ «7 - 1 fcfiifaSttt u > 

[B»#3«6 9 ] «TEgWf«Jfi«. -€-<DHJf« jfifc J: ~> 

s^/xtaw^co/ca&cc. sjiEn^iajf3i£*iriaji6«a 

4fSsR^3 3. 6 3, 6 6 7bS6 8<DC^ft^ClB4E© 

fcfcjfr^*^ **tT ^iitK, BuBBScffiiim©^*!* 
tfiiETS*Stt, B5IBiEU>X4Stf^jEU>X<0**i 

X*fttf^U>>C(D-€-tl-en<7>T^-^»*S4 0. 0« 

[t»*B7 1 ] te^ttCD[pI*T«ig^W-raH^ffi^<i 

iiWBfSffiJK^©^»£ 

t?^iEU>XcD^^^tiCDr ^»#7 0. 0«T, * 
BUgBfiU>X*#tf^fiU>X©-€-n-€ t tl©T 
•^P4 0. 0a±r»iCt*««<!:t4lll*B3 
6 7156 3 09^-rn*HClBt£cD7tt* > ^T^^S. 

irtB*«©^iftfitctowaa«i^ , 7-«rP i i 

U fulB^JMigg J: D 1 Onm®C^S0c*5WS2tt^ 
7-%P2il, iufB#HS«fi<fc n 1 Onmfil^fiCt 
teW£a»^?-*P3&0fc£#, ^1S1"I>C 
-rSfftjai 7 0tClBtECD3tf^ i?7^8 

P2 <P 1<P 3 
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[ 3A$?g 7 3 ] HfrSB«ffi*l^(D««i i i» SB W±SJRIi 

a-7-*pi4u mmm^^ i o nmgi^g 

CC;tott£JMili^9-*P2 iU BiffBISISiftfi J: 0 1 0 
n mfiC^fiCCfcW 4ifitt^* 7 - 4 P 3 il/ci^ 4 & 
SC*«JB-f SCi*1#a4-r4»3CT7 lCclBicOTict* 

P2 <P 1 <P3 

[is*^7 4] ifriBiasfffitt, friB*s<DiBaiiss© 
io »^ttte*ti/T, B«sB*r%u>x-c*afers»±feiR 
s*«*0f *«te**rr s c <t <t -r zns&s 3 

3, 6 3, 6 6 7iM7 3©Ci-rn3lPtCgB*B©*fy^T 

«i-T-5iS*Jl3 3, 6 3, 6 6 7i^7 4©Ci-r*l^CC 

[iS*3B7 6] SulBIilWS^, friB*jS<D^?fiS*s 
20 S?SSniJK:8R/J^ttL/c^tc, MIB*t®!U>XcDKSiR 

Sr«t4Ci*«*iT4B*53 3, 6 3, 6 6 715 

7 5 ^c^rn^cctBtgo* t* * 9 T y ^io 
[s»#«7 7 ] «rga#«ra\ %s»fiA 1 <D*«<t» 

Ig^SA 2 (A 1< A 2) it2o© 

I9ffi«3636*»tt. mflB^ffiSA 1 ©3l6iB^e»©» 1 
©*JB*. 3»Ma«Wt 1 ©HI 1 <D*t«Rffifi^tW>« 
*RIBiiffi&c*f It, tS*©IB»* fcfcm£te#B&iWiB 
30 ^U>X<D«fflJ<D^SHP»rtriSiMiRMO. 07 A 
1 r ms£iT©«S8t?a!3fe"C*, HUiB«»a!fiA 2<D* 
aB^6H«*3nfcft2<D***. IB«Jlt2 (t 1 
St2) O^2(?)7fetffBIB^f*<Dlf$RfB^ffi(C^0 

ffliJ<DHff5£BBPIStrtT?ftfflJR^0 . 0 7 A 2 r m s VCT<D 

vmvmytx- * 4 c £ *«a t r 4»*3H i 6 5 <o 
[is^]®7 8 ] ttw«©ia*T«ufi*w^sH»ffl*« 

Afc3e**^*#-r4C4*»»fr4«*«7 7CC|B 
40 tgCD^c f^7 7*gg e 

[i«*I7 9] HulB^SRTOlffBlsIJTffitt, mrta^ 
tio*i ©*t»«^»«a>» fBiai^fficc^t 

OX , ttfB^IBJii; fc«S^CCi^Btt BJIB*f«J U >XC0 
«ifB'JCD3T«gaP^trt-e^ffiiRM0 . 0 7 A 1 r m s tTF 

(DtKmxmytxz, mnmrnrnm a 2 < a k a 2 > © 
*iH*>ea»3nfci»SB»2c!>*«*, aw»««t2 

( t 1 i t 2 ) <D»2 0»l£««E»«*©tl»«IE»ffi«: 
50 <D»fflJ<OBfffiHIP»rt"CjftHJRao. 07A2rmsH 



(I * 
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TOtfMTSBfcr * * J: 5 tt«fi«tt* Ri« 
® t -T 7 8 KEttOEIScD* t* * ^ y v y'^ 

So 

[ m#m 8 o ] ifresft i oytmmmmwtDmmm 

««U>X<0««©ff5eHP«*NA lib, fuEKI2 
©W«Ee«WG>t» #H^Mtc» It , fuE^tSi&g A 
2 6 n/cfulBM 2 (Djtmt <£ 4«*©E 

»S tettS4Cc£*ttlirBES*» U >X©fMPJ©»r5£nP io 
S^NA2 (NA1>NA2) £Ltc£%, 
ME^^QMEHSfffite:, h58 Ef&ffiifeB A 2 <Z>3fe« 
6 US* 3 *i/cS»Efll 2 ©#91* , tfOBSS 2 ©36« «E 

»«tt<Dtt*K»fflcc*tLr«rEN a i rtrftffliRfi 

0. 07A2rmsJ&l±©tt«t?«3t3-&SC<h*1$« 
i "T 4tS*S 7 9 tcf BtSOf BtgCDTfe * 7'^ 0 
[ li^il 8 l ] iiJffifcHJj u > X^ffff B^^r *> 4 
C<fc*^»<h-r-5«3jaB7 8 7JM8 0 ©l>-Tftj&>K:!Bi8 

[|f^8 2] it5E*M2jl/>XB, 20 

i -T £fS*Ef 8 1 KE*<D# * 
0. 5 £ ( f \/v d) * f D 1 ^ 1 0. 0 

f 1 : fafSB^U>X<DJB^^7-iBMB3*ftU>X© 
WEIsttr «JfiCC J: SH»r>* 7 - 1 *^b«fcWEStf« U 
>X£ft©B5E#8ffiifcBA lCcfcW£*£J£« (mm) 

fDl : miB>^©3U>X(DMlBIiI5T«@^<I>b= b 2 h 2 

+ b 4 h 4 + b 6 h 6 + ecj:0ffiB3ns^38^M» 30 

r*Lfc (CCt, htt36«i^€>©lB3 (mm) 

0, b a , b«, b 6 > tt2^C. 4#C, 6:X 

•»©*»MIB»»»r*4) fD=l/(-2- 

^(DMCXhmmmmSc.'k lCCfctf (m 
m) 

[ tf|3}cJS 8 3 ] U > Xtt, 4>tt < <fc <> 1 

amass 8 i ccretWMttf * * 7*^g B 

-2 5. 0 ^ (b a /A 1)^0.0 40 

b 2 : iiJE*ffi5 U >X©HuiB|pI«f «B£* 4> b = b 2 h 2 + 

b 4 h 4 + b 6 h 6 + lc£*)&&2ti2>ytimW#~C 

il/cfCCt, h«*Wi^^«)]ft3 (mm) "C*»K 
b a , b 4 , b„ 4^ 6^ <D 

A 1 : tJIE«^«SA 1 (mm) 
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7bS 8 3 (DC^"rti*HCiEt8©36 fc" * £ T * ^SSS. 
[|fr£98 5 ] WElWffflB. «WB3HR©iai*fi^ 

©<bT^fg*3l7 8 7i^8 4<D^m^CClBtg©*t; v 

[i92KB8 6] fuIBlelWffiti, m&%M(Dmm&& 

S#*IIE*JS£ ft i <fc 5 tt^lfiJCcfMbT 4 WiHiRaWtt 
*«^£t £*^£^SiB3jSI7 8 71M8 5<D^m 

mffBffl 1 ©aM»3SkWfBWB» 2 MWmmB t 2 

( t 1< t 2 ) <D*2©*fl»RKM^(*©«*E»ffifc 

ifi^ii i jbms 5©i*-rn*^cEttcD3i&tr ^ ^ss 

go 

h5IB» 1 <DSB»&0*B«fe» 3 (D»4J«. mfE0 1 (DjfcW 
«EaWI#a>tBf*E»ffiCC» L r ««©E» * /c ttffS 
*tf 5 c £ #sr # 4 ct ^ cc HuE^Siftfi a i h 

tSEft 1 CD»»acrtWB» 2 ©SKJtt , buEH 2 ©*« 
«BBMWB»<Z>»«E»ffiK:» L r tf «©E» * fc ttW* 

*tT 5 c £ #sr €r h X *> tcwmmwmg: A 2 ©*aR^ 6 

Q***«*nJ«t?*ac £*!»«£'r4S»*ffl7 7 
WSrftfflCC J: 0 AS*^^ kffl ( k ^ 4 ) <D^iX<oyt 

i, *2. , ^k^i-rs) cc^w-ra 

we* i <Dy£\nmmmmcft{sxmn<DnmRzf/$: 
hue* i scf$k7t^^< s*a«M{iacc*jwiBfr 
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5 Air m s&Tf (Ai(D3KiHjfig) "C*0, 
ByfBJg2&l>bJfl (k - 1 ) £&2 

ESI 1 tt^U*k3tK<D*h^ti©*JBrt©36«©«H 
iRH*i««miAi (miffl«^ftr, i = l, 2, 
* * • • , k) 4&4C£4»«<t-f 4H*Jg7 7&CIE 10 

[ n*m 9 o ] mibis i <D^mMmm&<Dmwmfo 

ftl(t 0 . 6mm«m 0 , HUlBm 2 CD^ctflRfB 
tm»<DMW&18M t 2«, 0. 6mmJ£Lhr*D. gff 
SffiftJSiftfi A 2 6 0 0 n m£Lh8 0 0 n mKJTOtt 

[fS*B9 1 ] HufS3*»U>X©«ffiJRSI©5 3 
^WRMMSAL 5^aO f 7*aCJ ff 9^<D« 
©KMj&5K>fQ£SA2 £ U/ci#, ^cS;*S8/c"rc i 20 

I S A 1/SA2 I > 1. 0 

SA 1 : iRUBBa*^*^-^ (Zernike)©^ 

S A 2 : JRUBBK*^*^^^ (Ze r n i ke) CD^ 

iR^/&# £ 9 #©»M5^S# £ cd 2 ««l(OT^r« 
[»*B9 2 3 «IB«*U>X©HP«*»3e-J'4« 30 

o mnttmmmmfomm s 1\ mnc&m-r & c £ £ 

1*»ir-5B»3»Hl 75319 1 OC^m^clBtgcD^f ^ 

[ ib^jbh 9 3 ] mtmm u > < £ & 1 Etc 

I9*3H 1 75M9 2CDt^-rh*>CCE*©*b" v v ^ 

So 

9 4 ] OTiB3flc««. i!>%<ifc500nma 
Sfi^ffl l TbM 9 3 ©I >-rn*>«:fBi8036 £ * * T ? 7* 

is. 

i!>4<ii0. 6 5«±-e&£C££#ifc£-r£f#5j<:>I 

1 71M9 4©^m*^cfe®cCD3fef> vim.. 
[W3jsi9 6j BuiB*m»u>x#s, «T©*fc«fc-r 
c t t -r i nm q 5 iciBig©^ £ ? * r 

1. Udl/f^3. 0 

fc/dU 50 
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d 1 : fLtl^Xff (mm) 

f : mi^09mWL&iCtoVh1k*gm. (mm) (fc 

*B£CCtt. *6^tf»gt,>&£ift£t<:*}tt 

$fcB?IB>Pt!B5U>XCC|Pl}ffS?:{ix.rC^JS^C«. JS 

5 wrr*stm^fcffa£3ttri»sc 

1 9 7 ©l»-rii*>fCfE3S<D5lc £ u> £ T ■> 7' 

[ §8*B 9 9 ] miittWl U > X« . fuf B3W.©3SJJgi& 
g©5Bc*t V r . Jf 3 3 m m{t tetf £ rtgftgifi*** 8 5 
%W±T' & 4 W»j6> 6JBJSJE 3 tif t > 4 C i * W» i T * 
liiRJS 1 7!)S9 8©(,>-rft*HCfBiS©3££ ? i'T ? 

So 

im&m loo) ntm i 7^9 9©i,>-r*ia>ccfB<s 

ion nwai i nm9 9<D^-?tifric§zm 
©3fc£? >r ? y$S§«cjBc>6ftfcffiB»^i'>xr* 

C 10 2] >ptt < t i> 2 S!W©*t«$glB»«tt 

•;7m-*^t, ffesiissA i©*«i. HufB^aij^ 

SA 1 i«^^c5^tS^SA 2 (A 1 < A 2 ) <D3tM 

t . g»e&£fts a i ©*»> m*t 3 n/cm i ©** 

*. SHJS^lt l©ai)!»S*^-l/-C»l©36««SE 
SW«t»DnHHie«9±CCftX 3^i*K, BulBfSJSSt 
SA 2©^jg*>f>tt!W3n/c^2©7t:m^. SBJSfiJl 
t 2 < t 1 £ t 2> <DMWmfoZfns-CB2<Dftffimi 

^3C*»fcfC i*^S!!4T.5>>Pf^U>X <> 
1. 1 1/f ^3. 0 

d 1 : $4±U>X)1 (mm) v 

f : WSRRffl8.&*. 1 lcteV2,M£mf& (mm) (fc/c 

L. HulB>tt^lU>XiC|5l^®^<ix.r^-2,lS^C«. ® 

9 - i B*f - 1 *^t>* fc^flKD«iMUEl») 
[IB^ffl 10 3] MHHORN Att> 0 . 7 5«±r 
*SC4*«F«4-rs»3iaBl 0 2iclB|g©^p> 
X„ 

[fi^S 10 4] ISW«©@9r«JB**-rS@llfiB* 

ilx.-Ct,»-5Ci^iti-r-5t»*Wl 02XB1O3K 
IBt8©*f^U>X 0 
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[SWc« 10 5] mflSHJfrffi^, BJEfgffiifcBA 1 <D 

*«H3Ep6tb*f3 tifctSfiB* i <wfcj&*, mzm 1 o*tt 

JRM 0 . 07Alrms «T©ttjSrai*"C#, fuE^fe 
ESI 2 (Dtffffi!E««»OfllW3Ei»OCC»t 0 T . W«©E 
»rt T«ffiJRH 0 . 0 7 A 2 r m s «T©««r**r 

* z> x *> * c i **s« i i io 

0 4CCiBtS©*M»U>X o 

10 6] Mnm l ©jt««Bai«#c[>t«llE 

liuEST 1 ©^CC<fc*1ft«<DfBS*/c«W^CC^S&fj 
IB3tf«!U>X(D«flH©Bf^BBPa*NA liU fuElfl 

A 2(D3t«*^ait*3n/cBuiBS2©3^tcJ:at9*R© 
f Btt * fctt l*£Cc£*ttiaE*t«J u > X<D««J©3f5EH 
□S(^NA2 (NA 1 >NA2) 

swaiawtHtt. mnmmmmx 2<o^tm*f>hm»tstift 20 

iWEai2<M6**, WE»2©3fcfll«iBfiaii*©t9«E 
iaffitC^LTHUlBNA lrtrjgffiJRglO. 0 7A2rm 

4X«1 0 5*cE*B©S*BJU>X, 
[fflWSB 10 7] bSTEHStM^ HulB*iH©«aiiftfi 

im^m 108] friBioijTffitt. m^m<offlm& 
w^mmmtm^n utcmicmMfflty} u >x<d^* * * 30 

[fS^JH l 0 9 ] BfiBllJfffiW. BuBB*»©«Ji«fi 

*«Taci*«F»i-r4l(l*flll 0 4Ml 0 8 (DO 

[ g£KQ l i o ] 4>& < t i> l ®*s^ S*ffi©#EE u > 
xr*r>r. ^^^S/c-rci^^mi-r^ii^i o 40 

2 75^1 0 9(DC^Tn^CClE*gO*t^U>X 0 
0. 5^ (f 1/vd) • fDUlO. 0 

f 1 :®«A7-iMf3iaSf»J6ecJ:&|p|jT^*7-i«: 
^totffcfuEIHIifcfiA HC4etf£M£J6« (mm) 
ud : U>X*tf4(0d«(Dr -y<a 
f D 1 : i§uEEI#rtgii£:4> b=b 2 h 2 + b«h 4 + b 6 h 6 

+ K:J:0ffi«Sti43(aBSBB«['C*Lfc (cc 

"C, h«36»3&>6©]S3 (mm) b a , b«* b 
«2^< 4^ 6^ <Dyt$&£M$k% 50 
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fD=l/(-2«b I )«Cj:0£« 
MIBHK«iS©*tc<i:4BirfB^!g«SA HCfc 
W4*feSBE« (mm) 

[ nnoa i 1 1 ] 4>& < & 1 1 ffi##iOT©*ai u > 

2 7b^l 0 9<D^?tlf)^cnm<DttWU>X 0 
-2 5. 0 < (b,/A 1 ) £0. 0 
fetch. 

b 2 : iiuEllSr*i£*<i>b = b 2 h 2 +b 4 h< + b 6 h 6 + 

fcJ=9S»3ftS3fc^H»r«Ofc (CCT\ 

hfcMte«;^6©iS3 (mm) b,, b«, b fi , 

tt2^, 4;x, e;*. ©*BaiM»flH»'C 

*S) i*©*<D2*<D3e:BS|J!l»fffR 
A 1 : gut B#fc!i*fcg A 1 (mm) 

112] SIiRiO 5 3 &©i*fflJKeJ5R 

1 0 2 JbS 1 1 1 ©l^m3!pCclB*E©3tftU>X e 
I S A 1/SA2 I > 1 . 0 

S A 1 : JlXHRIStS^xJbr.'Sr (Zernike) <D^ 
S A 2 : JR^iagfc*^;!/-^ (Zernike) <D& 

immm 113] 4>tt < * *> 1 ace. 6*<d 

BR» h *2(D8KJ2acf»3CDap»«:W(/. 

MIB^ 1 ©BU^SVBJIE^ 3 StTfB^ 1 O^tf 

5 C i *s-C # ^> <t ^ cc BulBlfeliigS A 1 (Djtmfr h 

MIB^ 1 ©aJj^SV Hf IB» 2 <DSS»« , Hufi 2 CD^ft 

&f5C± tiPV (Cm9mM&& A 2 o>%Mfr % 

<W6K***nI«-C*4C i*W«<fr 489*1 1 0 2 
X«10 3 tcE*S©*M»u>X 0 
C»*ffll 14] 5»>tt< ife IffiCC. JH*T^fflCC<fe0 
A*t^m^:k{@ (k^4) ©ttfflftt©36K (CCt, * 

IBS 1 RtfSS k *«CD«ffiJR^C!)«ffiJR^JSS»» 0 . 0 
5 A lr m s felT (A KD^S^g) ^ , 
WE»2ttCiU* (k- 1 ) *3iC7)^ fI>3Cc< i«>2 
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iRH*n3£«miAl (miffl»K»-C, i = l, 2, * * 
■ • • • . k) 4&4Ci*W«<fr4BI*«l 0 2X 
« 1 0 3 CCfBiS(D*t12?U>X 0 

[|g^l 15] -JvTs + v Zimfrhmj&ZtlXl,* 
4Ci*«fai"i-Si9*^l 0 27iMl 1 4(DC*rti3!p 10 

[91*11 16] ffl*n»**&*0. 5%fcTPC&£« 

c»#jbi i 7 ] «raa*w©*«»fiK:»0T. «s 

3mmCC;bW*rt«2»*#8 5%«_b-C*4«*4^6 
JB«EStirc»4Ci*W«tr*»*31 1 0 271S1 1 
6 CD ^m^CC iEiS©*M» U > x 0 
[fit^S 118] 4>Jtc< <t fc— #©m###ffi<D#3E 
U>XTftSCt*»«t'ri»3|c«1 0 27!rMl 17 20 

taws! 119] «i3j&i i 9 9 ©i^h^ccsssK 

SfS*3B 1 0 2 7!>M 1 1 8 <Dl>*rfta^ci2K©*M» U > 

x 

[»3fcSl 20] 4>ft< ife 1 t»DjEU>X<fc*l>tt< 
lt5«D*U>Xi*$^ ^tt 

IE U >X4Stf^iE U >XcD-e ti^ncDT ^ 7 

0. 0KT^€>lH^:fjlB^U>X^O^U>X<D^ 30 

ti^tKDT V<&fr4:0. 0«±t^ot, *!>&<<!:<> 

[tit*® 12 1] A«3*****ffl*-rSj6«©« 
^fiCt:teWS£f*^?--*P 1 £U fWIE^i&gJ: 

0 1 0 nmJSC^fitcfe^Sifi^^^-^rPZi U SJ 
IB2HKftfi<fcD I 0 nmSC^SCCfc^^aW^W"-^ 

3S1 2 0CciBiSOtf~Ax**^>^-% 
P2<P1<P3 40 
IftJlOR 12 2] UMBISSrHtt* A»3tt*3fc**tti 
tt&3tm<D9&S&&<Dn^toK*ILX. HJIifflJCcgB 

«B*Wr*Ci*!|#*i^il»*«l 2 0Xttl 2 1 
iEtS<Dfc:*~-Ax*XA>^- 0 

12 3] WSHSrffitt. AS*3-e&*«*a 

< «c 4 <fc ^ tt * *r -r ^ c <b «4$« ±ir& nmm 

1 2 075M1 2 2©t>rft^iclB»M>e-Ax**^> 50 
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[»*S 12 4] iMBHJrffitt. AW3tf 

as j: ^ a^iaicc^b-r 43*HiR*t«t«:#-r s c t * 

[»«3fi 12 5] fJWBpJ«!»3Rtt, Jt*2 . 0 «T<£> 
*m3&>6JBliS3hrc^Cit«F«i'r*BB*ll 2 0 
TIM 1 2 4cDom^tcfatSOt'-Ax + x^*>^- e 

[ n^s 126] m^mmm^ ^ * * * 

1 2 50t,^rn^ClBt£^t: J -Ax^>;^'>y-- o 

m#m 127] wEfljttisx^a < <t 1 
[is^ja 128] hue^i«®*«. mmvk*#&o . 

5 %«Tr * 4«f4^ e>MS 4 c <b *fif»i t 

1 2 0 7?>M 1 2 7 ©l>Tft*PK:iBtt<D Ax 
[!8*JB 12 9] BugBpJlfc5KR«. A»J3tf 

ifiB5 %«±r $> & wwfr e> j&s 3 nti > s c t 
t-$&m$tm \ 207^1 2 '8©ci-rti*HciB*s©b:- 

[s*«3Bi 30 ] 7=r7s**> ^m^hnm^tix^ 
-5c<t*«pat-rsa»*Bi 20M1 2 4<Divr*i*> 

cciEigcDtr-Ax*^/<>y- 0 

[ WSOH 13 1] /J>tt < <h fc 1 ffiCC^B*ffi*WTS C 
i*«F»i-riifl*311 2 OTiSl 2 4, 1 3 0CDI^T 
n*»tciaiS©f-Ax*x^^>y- 0 

13 2] ttffiR*^^ 0 . 5 «HTt*4tt 

**3&»e»*jsR3nrc»4ci*i$ai-rssB*3»i 2 0 7i 

Ml 2 4, 1 3 0, 1 3 1 <Dl*-rtl3&>tCSB*8©tr-AX 

[fS^S 13 3] A*f3 -t±^7t^CD^^ScD^ic*f 
L/T. JSS3mm^fcW4rtSBj8«*/08 5%Jil±r* 
&«*4^6JBfiS3nri^4ci*««ir&S»*Sl 2 
0 7bM1 2 4, 1 3 075M1 3 2(Dli"rn3&>tclBtt<Dt^ 

[»*H 1 3 4 3 fll«a8 7bS3 3, 3 67bM63(D 

Ci*«f«i-rSI»*]Bl 2 OTbMl 3 3©^fto{C 
3B4S(D^-Ax+X^>y- 0 

[0 00 1 ] 

a, *PgJU>XRUft'--Ax*^A>y-CC|l80. w 
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-Kistrr*. 

[0002] 

CD (=i>^ f-fwX*) i|5lfi|g(D^:^$-C^fi 

— * <DmmmA,-ci,>&&. 

KB. J:g^«fc;fc1Sft©3te^*2fcSiS'r4C£ 
%M.-C$> i> U— !f©jS?fcB{b-*>*P8l U >X©SN Afb# 

0 6 tlOO & -2> <t 1 >5 Hit £ . 

[0 00 3 ] 

U— ?f©}gjfcBfb-*>*M3a U >X©iaN A{b*506 tlX < 
£#^U>X©ffiNA<b©ffl#£fctb^6fc£:£t: * 

T-^arB. ftst'mjLxz&fflMxh, -en^uo 

RfcfbSfi*. 

[ 0 0 0 4 ] •?•© 1 o*s U ~+P-:fcaB©ffeS?feR©aW> 

SBbic j; 0 *fft u > Xr£ D Stt±feiRM©ras-c* 

iC5*s. #^U>X©M£JillgB. k 
• A /IMA 2 (kBJ±#llS£t ABifcg. NA»>!=f^U>X© 30 

^st^? ^-^xsfcf^n&i,*. S£o-c. n-sgffe^ag 

toU—V- (ft£ft£4 0 0nmlllK) ©J:5«rtS«fi 

3e^»"C«. u-if-©*- F# ? ^3R*tt i'tU 

#9tfb(c«fcs«tfa«to>. W^«sa(c±?,i^HJRM© 
3&fb fctt <' fci* «c*±&R3&©liiE#«B iW„ 
[0 00 5] H«C, U-1f©$§$tfi4b<i*t135U>X©iiS 
NA{b©ffi*-^to-ecc*jt,>rpa-fb-ri«iIttPp1H«. © 40 
A • Stt^ttc «tS3C*3fi©SlBBiRa©SE«|-C*4. "3" 

w477^f 7^L/>xu, k*swt 

-afc. Hlff^fbKJ:SIMffiiK£©£Blrct>. u— tf- 

#iSl©3§j&&{b £*M» u > xojSnM b i ©!&*£■ fe-tftc 

*n,>rtt-€-©fijw«a-r#-r. x#? haaa#*:-r4& 
df©ww**fei;3-e*ctitt«. 

[0 00 6] iCW, If *©IB»X«S*CC*f U, 50 
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u — V ©?§jfeBlb t *m U > X©«N A< b©«*^*>1± 
fcS^^tSttOftfwX^i. '&&(D% ; f4 XZ>t 
«. ±3Sbfccfc^iC7fe«S. *t^b>X©NA#*# 
<S&S. *fc. ^itR©*^^ xi^fctet-^r^ffi^n 
SittttcM It Si6&ffi#> 6©-r ^ x i>m.W(DM Jcig 

fise*©*^ »aws«i** < s«c 

fitoT. *ii©>Ft^u>x^^< i tffl^ 

4C<tKJ:»J. 3XF4*iK*»:3ti4Cia<. J=L 
o a ^ h f s. T f X«B£ . -Xttft©:^ -f 
x ?£^8WcJtfc£#t«fRiE§t$mc>tf . 
ffiJR3l*Miitt:««©E»X«W**tT 5 «fc ^(c-TS* 

[ o o o 7 ] -ecr*. *^hjb. • sis^b^csa 

BT •S^tiKJ u > X©^MiRM©^Sft>&^W(i:liiE-C & 

X/oy-4attf4Citl»41-4. 

[0 00 8] ^IfeHJB. ^<*U--tf©-t- 

t^*b - ^7-;7lI, -e©>Pt^lU>XRt>*t*-A 
i*^<>y-t!l«T4ci4IWtr4. 

[0009] 3<=.{c. -&3miz. mmSiU-- yti&NA 

^©fSISiXttBS^tfx-STfeb- » » ^ttB*«tt-r 
4Ci4gfi£t4. 
[0010] 

[i»a*i»8i-r4fc«>©#e] »*s 1 tcEt8©*t » 

«r*fiWHSBfi«K(*©aMS«*^ UrtffRIB^B±CC* 
*3«4fcJ6©*t*JU>X*$tflte6*§!:3fit. mitt 

iime«k«f*3»« 6©s«**«*r* fc«>©*ttas £ 

?:l|-r4ff^7^7lITS,- 3 t. BMlB^U>X 
tt. ^< ifelft©77X?-7i'ra^6J5:4l/>X 
BUfB^<tBUlB*ff5b>X<!:©^K. flS-3 
0°C~+8 5°C, SS5%~9 0 %©W©J8^fb«:^ 
LT. B«IB>Ft^U>X©^RD : ®!»T^©^^< it— 

*©*< b jb <fc ^b«ib* «©^iie@Efttc <fc o ^ d & . 

T, iflH««JU>X{cJBJr^{btt^3ft«*i;fc«t 

*t4**S©!6JSigga«)* 5 *i;/c«i:^^iS^ 

xi>, ^fthtemm?%m&fifyw^x<DW.w)3L&<D^. 

[0 0 1 l ] ft. mittMtmii)(t^u>X(orn <tfct. 

HUlB»^U>X^St>^)t©<!;0. fi^^-C^U>X© 
[0012] if*^2 (CfB4!c©7icf 2' *T ? ^Btt. 
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mmssmwo mw&mz klx mnsasm±x.mt 2 

W. «rg2»BJRi£©a«P%*fiE-rS*Stt. 0. 2Ar 

ms $.T-<DWWWM*0. 0 7 A r m s KJTfCffliEnJfit 

J»©fifi-f>8l£Stf fc*» J:Cf/* fctt*jR©»fiiftfioa 
*. SWIWtcWWr 4 C <fc * 4. 

cooi3] n?m 3 cciEts©^ f v t>r v 
mtmmw.m.<D%M*miE~fz>^mz. o. 5 Arms 

£-C©ScffiiR^£ 0 . 0 7 A r m s WTKffiiEnJtE-C* 
4£S?£Lt,>. 

[0014] IS5Rffl4 iCtaiS©^; f 2, *T ^S«. 
©RI«£*«#-r4fc«>©#tfttH»£ ^Wt^f » * 20 

r v ?'l&mx$> -> x . iusb^jk t But U' > x i ©ra 

£ti& Wt%<D$ikfg.-PMfg]£.i bfc J: OV £ «:M©?£}S 
«fi©»'Ma&«: J; o r*fe D 4 ffl 8B#& U > X©8cffiiR 

[0015] tf-©^HjS[Stc«± 1 Onm 

*Ig©<@<$P B 1©tf£oj**s&4fc«>. JSKJMWfciHROf 

«. a*itt4«fi*>6-r nfc¥sw*u— !f-*ffli>s 30 

0 n 4. ts*3s 5 kib*s©* f ? 7 * ^ 
mmwommm.*ft lx mmz0m±tcnyts -e* fc 

f i> T 2/ 7lgt?i-)T, tu L u > x 
£©Rfl{t. B5fB#i®©^&:g©8!M^$&Kil§ELTi!5 
BB#tt U > X-C^-T 4S*SiRg©^»l£ W)IE-r 4^& 

£KWfc©-c. ^£&4^5*>e>rn;M£2£<*u-- y 40 
-©»MaJ*Bi&4. 

[0016] ftJjdS 6 (ClBtS©* t* »>7j ^s»> 

7&8S£. SiriB^is^etiswsn/c^^ts^BiBia^ 

©aiBfflR*^- Lrif «E»ffl±KjB*3 -&4fc«&©» 

©R«**5t*-T 4Jt«&©*lftUSi £*r-r 4* e ? * * 

i;dP>ydN 

fc/cU 50 



«c. afflttSE<t{CjtaHiyrl98aitefc3t^5fir»4-r4SE 
fflttl£©ai&*ttE-r4*8SS:Wfc©-C. . 
t -„ i7 7 7^g*s^fflSn4JS^©SK-?>iSS^b^ 
JfcGT£D 41912^ U>X©J$ffiiR3&©Xtt*. ^ 

a^jicjtpiij-r 4c twm*z, 
[0017] m>m 7 (cfBts©7t t* y t>T v y'mmz. 

©awa«*^-o-ctfif«gaeH±Kay6s-s4fc»©S(f 

©s«*%a*-r4fc«>©*tfiwsi tttzytv v z 
7 -j ymmx-fo x . huib^. t buib^ u>xtopi 
cc «rie^©i^)fifi©ift/HCttKcfsaa^fb«:jia 

H L r H5IB*^^^-C^-r 4«tffi JD@l©*«i*MiE 

T4^is£i8W7t©-c, ^)^.«^f v y-mmtm 
mzti&mtftvu&'pm&.&mcfocx. j&zmmtm 
t Lxmmm^^-rtitc^m^^-v-^m^tcm^ 

{C^C4Hl)l3>Ptf5U>X©ERffilR^©aajj?:. 
[0018] 8 tCfBtK©7fc b--;?7 y ^SW> 

mtmmumD^m^mjE-t 4^©*^ < <t 1 ^ 

©iEW>X<!;^d:< i t ltJ(©ftU>Xi?:$*. 
■Cl>4C<!:?r^S![<b-r4 <> Sfc, IS*31 9 {Cl3*g©}l£ f 

v t>7 -j ymm*. mmmm^^m^mjE-r 4^© 

lt^©iEU>X^^iE©/ailT^ ; S:W-r4iEU>X 
»i. ltSt©fiU>X?:^©©®9T^?:Wr4fiU> 
XSfi^WL. ^>3Q:< £4>^©-#©b>Xg¥«3fc«l# 
f6i(c^pj^BjKig»£ ^cor i»4 c <t zmnt-f 
4„ 

[0019] 3@jStS©*jS{Cffit,>yt^f5. *T ? 

r*«. sir^Lfci^tc. *#.©^g^«j^ssa^t^ 

(iSNA) ©3tt!g)U>X-¥>^-5X^i; ftfipf3&»F.&4>ct 
%U>X£ffll>4<t^»«ii6;*ft4„ '(Sr>r. 
©36aS*ffl(.»/c3tf f 97 v ^ggrB, ^tcc4a^>© 
IfffiUXM©^»l?:1«iE-r4#IS?r^W4C 
4„ 3l£jB©meiKS©IK/J^tt^>asaSE^b9K:jeHo 
r. B5IBWt5U>X©^ffiJK^*^S!jLfcJS^«. rnffB 
E|5®jRM©^»l?r*iiE-r 4 ^S©?I«)»R **«J 
W»*»tyT, »!»U>>C{cA«-r43fe*©»»a*«f* 
BBIS®±«:^^ S n /t*ffl©»BJRS*«^ £ ft 4 J: 5 

[0 02 0] li^S 10. 11 CClBtg©* f ?>7-; 7* 
Btrf3^®iR^©^K)*1iiE-r4#©*i. ycscft 

«fc-rct*«ai-r4. 

(1 ) 

vdP : fjlBiEU>X4^^iEU>X©dm©r 
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i/dN: ffiiSM U > X^tf^g. U > X© d jUCDT •> -< 

[ o o 2 i ] ±sc < i > «. m±.eu&m<DffiiEicm? 
•5.. flWB#s©*^«^afrh^^fifflfi£ffc««ii§ 

*<OI6»a*»'ft U > X©^ffiiR^*iS/jN £ & £ <fc 5 Cc 
£ C i jJ*T? # £ . 3§igg©7&!g£ fflt, > 5Ci rKH 
<L&£ji«fE^U>X©#±feiK^iCOi>Ttt. HUlBfct 

[0022] iuia9®«n©£tt*Mm-rs 

•SIEUVXiftUVX©^*. ±5$ (1) SrSSfc-TJ; 

±ejRi6jWfc*H 0*5 ©T\ ifti3$SJR£©£lteffi 

jET £ i. HU f E*f % U > X£ £ j£fi L T . 3ttt*SBS 

<«Jx6<7/c«.^t^-S. @Wffi ; &HUlB*t^lU>X*jJ;>K 
i/dP>55 
vdN<35 

[0 0 2 5 ] ±3£ (2 ) . (3 ) £?iSfc-f <fc5(C. Bute 

iE u > x t fjiBJt u > x© r * ^»©M*^ c? < "f ft 

«. mrfB>f=t©)U>Xia!®14©feitX^*J;f)^t <I6* 
$ # & c <t #t £ & ©T\ <fc 9 f y 97 y y'lt 

#*S*©*Lt&K£* *§!■*- SCi*C*4. 

[0026] m*® i 4 tcfets©3fc t ? * r y y'ms 

Ad • I 

Ad : tfffgOIElSXttSi^pj^^ft.^© 1 -o©3fef»$g 
ffiSKft© 1 o©W«i»ffifc#LTfll#©E»Xttll 
3fe*!f 5 ^©luf BpJSSS^©^S&* (mm) 
f P : wTBBiEU>Xfff©^iESt (mm) (fc/cU 15 
IBiEU>XSKia*rB*«*.'Ci»*«telctt. JBtr'W 
- 1 mSr'1 0-t *£fetf ^t*©ftj£ffi*) 
f N : fflBft U > Xm<OM£&M (mm) ( fc/c I, , hu 
^U>X»{cl3JrB*IM.-t: S*t^'"7 
- £ mVr^ V-t &£to1£tc£#<Dm£i3Sm ) 
Ai/d : lulBiEU>XfPR(y : BUIB*U>Xaf4'. IEU> 
X©7 ;»-^£fc©fi*fii<L:»U>X©7 ?-<&©*/H8£ 



[0 027 ]±S(4)tt, W^U>X©|il|±g,(RJ|© 
tilEfii. 3*ffiiRiS©3Qtt**BiE-r-S*ia©i!H4-'f7- 

ac*. «BfljK©^**iiffi*a#e©*i«bBJR©»» 

S©^*7>^«cM-r-2>„ CCt, tckfLA v d©ffi*l/h 
2<Xi>. I fP/fNlOl^<ttitf, 
>X©*Lb&KS£*a#K:JiiETS. froj|£«©iftfig 
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* a*/S/c«f)fB^ffiJRM©^tt4ffliE-r€.*S;(Cffttl 
U . gifcRflPJ-C*M8l U >X©^' y 97*- t)7,1>m < & 

SC£*«iHft£&5. C©ig£. tt±feiRgffliIE©8:« 
*. HnB»BiRa©S£»*«jEri#a4fflfBB@*rffl<!: 

tr. 

10 [ 0 0 2 3 ] MCC, fWifejRSIiijEOflSI*. ffirsQSS 

iRM©^»i^ffliE-r ^^Siiffii tc^ffl-r 2 Cit 
@ifrffi©^9-£>h3<-r6c£fc-c£. -e*iic<t*)[Bi 

»f«W©lfflPB#^* < -o r . @*B»*©i»t>lEl*r U > 
X#s«jtL*>-<r< ft*. Se^r. BiftEEMUm©^!!)?: 
JMEffc^gli. «Lh&RII*»iE-r*fc*©^l8*3!l 
* KStf 4 C t a < . ift&£tt*>SS&ftb*#s£ D fc 
«^rfe36*»±»©atBJD^. S0 t *l±fiiRS3&s^Jff 
ICffiJEZ titca >si t> Y Kit f ym&iftz c 

20 [0 0 2 4 ] SI*® 1 2. 1 3 KIBt8©*f^ i'T y 7" 
HtriB v d P i huIB v d N 3&J^SC*JSfc-r C <!: * 

(2) 
(3) 

H0i2»aiRM©S:«l<&ffliE-r-S*l8*. BulBiEU> 
X**0iE U > XH i buIB* U > X^St?* U > Xg¥ <t 

mm i 5 tciatg©* f y $7 y ygimiz. mtmrntog. 

©30Bi**«iE-r *«*SfiES[-r 4 C i ^#94 1 

f P/fNI/AvdSO. 05 (4) 

-~t>*Jb2<mz-2>t±*wmz&. fjiBJEu>xp© 
w«tis*^*< ftorsffco. *^i^iBfriBftu>xgf 
<&fi$m&'h$ <t£9 -r^-ssn^^. ^tc. a v d 

©ffi?:^* < Ttx{*. tct7L\ fP/fN I <ZXB*s/Js§ 
<Tfe. >ft^U>X©|4±fe4X^*ft« : «C|iiE-r-SCt 
40 j»st?*5*s, ScffijRSOffliEKi^sa. 9«®iR^©^8!) 

-S. fCC, Ad • I f P/fN l/Ai/d©MiS 
(5) Wcfct^iCtSCi-C. Ch^0A7>^^ 

[0 02 8] i»*ra 16. 17 fcfe*8©3£e y 97 y V 
HSms.. 'Ptt< i*>2«a©3et««BB»MM*«:»OrW 

«@&©iE«i*«iiE-rs*®30«. aws«i»36«B:c>«cai5: 

50 Sd>tt<ife2flB»©*«#Ha»«#«:»iyr. -^ft^ 
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C 0 0 2 9 ] 18. 19 iClStS©:*^ v 9 7 v V' 

^•n^n*3t$ #4 RtKi-c-oflNReAJKcfC or . mib 

^U>X«cAStr4^©3MftK*£*4©-C. 1t« 

IB#ffi $ T?©JI 3 © j£l > K J: 4 £KffiJKM©H *iiIE L . 

*> BIK* 0 4E£MXg©^W)£&W<:*iiET 4©T\ * 

Sa»«t#©Wfl!llf«c 2 ■ * 4 1» K*ftliU:©tWll8B»Ji 
*WT S*flBHlB»j«f*K:Stlyr feSJff tcW«©8B»X 20 

»ttS-tt4Ci"C. BfSS© 1 o©fl|f#SB»fflK:£&'C * 

I f P/f N I ^ 1 . 3 

f P :ffi&JEls>Xm<DM}!m& (tctcL. Wi9£iEU> 
*»«:0JTffi*«*.Tl>4«teK:M:. JBJfrXtf-iliar 
>-! 7 - 4 fc£f*©«0£ffil«) 
f N : ffi&n\s>Xm<DMj!mM (Ml. BUl2^l^> 

>*7-4*^1*fc£#©fo£ffili) 30 
[0032]±SC(5)». BUlB^ffiiR^©^«J?rffliE 

ifih 41^©JS**l$^W*«©ifl*£*>-li-©7GK:iR 
^g/h£ft4 <£ 5 K*|iE3*rCl»4»^. swas© 
W&wmi Ltc £ * CC«. milBif ffiiRM©^ffil*ffiiET 

4^©4J©^s&i?*£s&a>Trc£-e. -e©/?^c*ti/"r 
Mm t- > x©»aiRi&*yn/h4 a -5 j: 9 aiHRatwr 

x?. ±sc (5) *«fc-r<t5cc. HirBss»KM©^iij£ 
^iJE-rs^eojafA^'y-^ji^ci-c. B«fBoistis^ 40 
©x \-n-t>ifl>bz < fftf©-c, ^<*e«jtc=i>^^^ h 

[0 033] ftt&SZAlCZEi&wytVvtTvzfgS 
«, HulBt«iRM©^i!)*1iiE-r4#e*s, fJie^ffiiR 
M©^abKtt.D-CBfjlB"5J»lS* ; §r3fel4(C?&o -t± 
4*S«B*«-r 4 C £ £^ £ "i" 4 . 

[0034] m^m 2 5 eclats©* f ? * r ? v'mm. 

tt. fllS2nJ»K3R#«. Jtfi2. 0«T©tt*4*»6i&£S 

nr^4c£?:^£-r4o cntcio. bj«j^*©^ 
#*6«^©Ji1H*S*T?* 4„ 50 



(15) #g{J 2 0 0 2 - 8 2 2 8 0 
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c©bhc. tt$8iaiaa£-e©/i3©jlc>c<:<fc-o"rs 

UrT 4EfcffiJKM«£ CC 3 ^©EtcffiiR^-C* 4 ©T. h5IB 
«H^©^»£ffiIET4#©©^ibS3ft£*li:Wnfc: 
»orsc»3-»4ci-r. i*ffiHXM©^t&£Ji£?stffluE 



[0 03 0] li*^2 0.21 tClBK©7lcf y f v" 
iStt. WE2flBB©*««IB»«t(*©aWSSW** 

ti-ena. b <a<b) ££fc£*. ityfBjiHJ3»t£/Si a 

©*t««iB«j««t©ft«3Befficc*t I rtt mz&mxi* 

IBS U > X £ IuIBjE U > X©fS8 II 3 i± 4 C £ 

at£-r4 0 

[0 03 1 ] fS*^2 2&ClE*&©:)fcfc*?*7 

u. mmmm^c>mM*mt-?z>^%L*. buieieu> 

X£^t?IE U > Xgf £ buI B* U > X£ ^t?;fc U > Xgf £ 

is 2 3tcfBUc©7fef -j >?t yvmrn*. -X^mtctc 

(5) 

[0 03 5] ft^ffl 2 6 KIBiSs©* f j??? 
«. iiugEIEb>XSO*M!a:i[b>X©^&< £^>— ^ 

^«m^jfM-r4c£-c. ^^a-©-ge^si^-r 

4C£*5r-#. S/ciSiiaii^5!»5BJ^£a4 0 MCC. 0 

[0 03 6] 18*31 2 7 fCfB*g©*f v 97 <s y'mm. 

4C££!HStfc£-r4o CtiJCtO. *^©@S^b*S)i 
RtC # 4 ©"C ^J««*©SE*§Ht^©fiai * BIST? # 
4. SEfc. liISrt»^ ; lrftflnLa< ft 4. 
[0 03 7] i8*>B 2 8 tCfEtS©3t f v 97 v V^m. 
». BufBiEU>XRO*BuiaAU>X©^< £fe— ^ 
«. < £ *>— ^©liCc^ffi**^- 4 C £ *#a!!£ 
U. I8*3fi2 9 (c!Ei£©7fc t* -j 9 7 v bmIBdJ 
®mm>'PU < £ 4) 1 ffitC^^fffi?:Wr4 C £ £1#SSt£ 
"T4. C©^ffl**-i"4Ct«Cj:»). SffiHX^©^tt 
^ffiuE-T 4#©«. *©*3*BB©JDaS*ijE^ffl{cJ:-3r 
ttffi©ftl,»3(5***f94C:43&i'C#4. «f(c. oJttK* 

«c*atffi*«w 4 c £ -c. m&m<D-mmmm(D^it%m 

[0 03 8 ] lf*ra 3 0 CCfBtS©* f v 97 i 
B, BUIB«®JRS©^tt ; &MiE^4^m*s. IS«1!!R7K* 
*s o . 5 %OTT* 4 «f4* J h &f& 3 ilT I > 4 C £ 
it£-T4 0 



(16) 
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[0 03 9] mmM3 1 CCiBi8©3£f -j v 

[0 040] 3 2 CClBtK©:*: f v 97 ? 7'%m. 

tt, MIB«SHXM©^W)?r*iiE-r€,^«. B5B 1 8c© 

ie u > x <t bu ie i ft©* v > x t hp h mm $ tifc t t * 
[0 04 n ii*s3 3 {ciats©?tf -j 97 -j vmm. 10 

©— :re&&t ££^tf„ *ft6u>xtm«csij 

ICS W 6 n/c^^t?* 5Ci fc^£j„ 
[0 042] it*^3 4tCta*g©7tfy i'T 20 

Hfcj^S E©J:5 ftk©#s*£#5cncc|5g6ftfrU 0 
[0 04 3] fiJfSS 3 5 GCIB4S©* f -y 9 7 "j 

$f*©j§<y3SIS£;» L Tt*$fifBi§ffi± 3 -bb-S 

©»wi/>x*2stf*##¥*t. mie^tif^iEff^ft 
#> £ ©jsst^^^r ■5>/c&©7t«itbs £ Srw-r Z>% f 

•^7^giT*-3t. HyfB^.iBulB>i : tfell'>Xi 30 
©R8CC. MIB^U>X-Clfei-r^.^ffiJiXII©SSI)iBff 

mmmm&Wi&mh l itMGtcg. c z> ms&tvi u > x© 

x. mmu&^m&gzitticfccx. mriB*t%u>xccji 
*r*sa b**£cfcj: *> &js^t- & . ^ntcea-r ^.BufB 
ma v > x©e£ibjkm©^s!>£ . ^im w^c jmsij-r & t <t 

*a&*tfJK:JitIE-C**fca, S5ffiJRS£«iE*S^'«!»u 40 

>x©7 *-*~»^*sii^-c#^co <fc ^ &(Biaffj&& 
nmmotv k* ■?•) asset ot *>stctt$RtB 

»ffl±«Cfi»tt«tffi*JgliJE-r4 1 t&X$ 
[0 044] 3 6 KiBiS©# f ? £ T ? 7'§lg 

«, B?iagcffiiRM©^sJi«i:friBtt±e)R^<h^«iET-2. 

fiu>Xi^», 4>&< it>*©— *«*f4*(o](c^ 
fc, W3j<^3 7(ClBtg©*f^^T .y^iS«. BUtBEfc 



2002-82280 

30 

1&©IE U > X4^#IE©H#t;>j4 #r £IE U >Xf¥ £ . 
1 ft©fl U >X«r#*S©JB»f**Wr U>X# £ 

4>&< tfe-e©— *©u>xgf«?few^cc^ 

[0045] fflfo&<J>%M.K.m^-k3t\Z v97 -j -JgiW. 

■cb. H>r^bfcj;^(c. ^.©^s^tt^aaa^k^ 

KJ:4atffiiDm©K«i^#c». 1$«:j(Si,»«H|iJHP» 

©Ttjg^fflt-i/c^t' * f7 -^^g-c«. 4#cctn6© 
a5®«R^©^Sb^1«iE-r *>^®*W>V Z>tt fr&mtte 
7t^e©^^l^SS©»/J^a«l^fiS)S^{b^^citaH l 
r. ilulB^u^xo^jfijRM^aiib/cii^i. luiB 
«ffl«lfe©SOtt t B5IBW±feJR^ i 4ffiiE-r s^ia© pJ 
■BS^attttHAfWXP^l/r. >PttJU>XKA*f-r?> 
*S©»»ft*««IH»B±K:JBBE3 tifciftB©»ffiJR 

[0 04 6] 18*313 8 . 39 iClBiS©7fef v>?7-;7 
^(g«. itulBmiJBiR^O^ttiituiaWiifeiR^i^ffliE 
tifW, ±SC ( 1 ) £»fc-rt4*«F«£-r4. 

[ 0 0 4 7 ] ±SC ( 1 ) tt. ttiftHJKoaiEJcKH- 

s„ «riB%«i©i^iSfi©»/j^»(i-t>aaia:%{k9(cjS 

iL/t, BUBB^U>X©^tBiR^*s^K)Lfc*i^{C*J 

zmmtemtcvm&L-c. B?iB^u>xccA*f-rs* 
t tt &ffieft« u > x©f*±feiR^co^-r B. Huiea^ 

ffiiR^©^Ki i HulB#±feJR^ i 4«iE-r -S £ J-XF 
CC^Si^^^fCT^tifCiO. ffiiE-Ct^„ 
[0048] Ituia^ffiiRMC^SliitulEWlifelR^i 4 

ffliE-r^^ia(c*sw^iEu>xtftu>x©M-*4 i &, ± 
( i ) ^iiUfo-rj: ^(cji^t ir, iifria>Ft^u>xr* 
»*-r saiRse <t ttM®tt©fejRM&#6£ ?t^ct* 
S£o-r. WifejRHW^rSO^^or. mils 
^®iRM©^tt <!: H?IB#±feiR^ i ZmiE? t m 
IBM^U>Xi?:231U-t. fttf $glB^ft±(c^£?: 
i # ©jgffitt. *Lh&RSl36J/h3 < »it e> ftfctt 
®i ifeS. 0»Tffi4mrlB>Ptf)U >X*jJ;OVS/cttllMSa 

mm^<D^m t tuiai4±fe4xM ^ ?:ffliE-r ?»#scc« 

ttlU. gj^ftfflJ-C^U>X©^* y ^^:r-*X*^< 
^Si^^HUTUVXi-rntf. iR^*J;«5^ftcffliE 

ir8a^iR^©gaftii!riBiUifeiR^i*itiE-r 

S^SilfMieiBlJTffiiK^fflr-^^©^. buIB^IdjIXII 
©^S!jiBfliai*±feiRMi*fflIE^ ^AtfTfe 

*^-2>^S^©x h p- < xTts. 



(17) 
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WMcD^tt i «f iB« ±&jRII t ^ffiuET & *8 <t @9rH 

<b icft-m? * c <t rmfffi©^* 7 < -r 4 c t h 

Si*«iE-r4fc«>0*S*SiJ^CCBa»*ci!O:<. i&fi 
36 1- * ? r * ^«a*f#s C <b 3&sr* So 10 

[0 0 5 0] »3JS!4 0,41 CCfBK©3fef -^7? ^* 
SSStt. friBvdPiB«IBvdN^±S; (2) . (3) 

[0 0 5 1 ] ±3t (2K (3) *Si/c"f <fc5tC. MIB 
IE U > X t Ml BA U > X<D T ^ "<fft * < T n 

[0 052] M3R214 2 tCfBfgCDTfe t* ? t?T y 7*mS: 
it. «E«fflJRII©^iM8E#±eiR*<bftliiE'rS 20 

MIBIEU>X^^iEU>XafiB5fBfiU>X 
*StfftU>X»i^6«J3ELA:i»^, ±SC (4) 3&*j3E 
S£-r4Ci*«F«<!:L, 11**14 3 CCiBUtCD^t* * * T 

MiE-rs^iws. ±sc (4) #i«srr 

[0 05 3] ±5£ ( 4 ) «. *M?3U>X©fiii±feiJXM© 

Ad • I f P/fN ISO. 5 0 
/c/c'U 30 
Ad : W^OKSXttSflW^tetttt*© 1 -?©*t*$R 
IBSi&W*© 1 ^©1t$RlBf§»CttUTti$K©lBSaXt:tlS 
Sfe*ff 5 ^©BtflBBjS6S^©S16S (mm) 
f P : BuiBIE U >Xf¥ ©gy&HiHI (mm) ( /c/c O . m 

- <t mm'* v - £ % tt&t&fcamgmm. ) 

f N : huIB* U >XS¥©£u£Jllf§i (mm) ( fc?c U iw 
IEiEU>X«pcciatlfffi*fll^ri,>4tB-^K:«. mifr^Kf 

A v d : fulEIE U > XSmWiufES 1^ >Xg¥<t>, IE U > 40 
X07^»Jl^iiitU>X07 * "^©ft/hit £ 

©M 

[005 5] ±5£ ( 6 ) ^U>X©fft±feiRM© 
ffllEfii . BUlBScffiiRM©^«I £ fHE»Jbfe«i& £ £*i 
JEt 4*g©ifi«l^* 7 -SO-', buI BJScIB'KH ©§£fft £ bm 
IBflifeiR^i *ttjETS#S©iattfSR©»»fi©>< 
7>xccM-rSo B51BH5ffiiR^©^tbiBulBI4±feiRII 
£ &WE.? £*«©««? U > X£ ©JB*t'< 7 - £ . 
BulBS5MHX^©^tt £ tSSBWLkfeJRg £ ZmJE? 



* IET 4#S©itt*< -7 -SO', i!ggB£»K^©^ili£ hu 
iB$i&±feJK^£ £*mTS#©©*nMBR©»ll«©>< 
7>zt,cm-?&. cce. fc<t^.A»/d©ffl*s/h3<r 
*>. I f P/f N I ©ffi£*i* < f tt«. *t^U>X© 

tt±fejfcg*fi»«:fitiEr#. *»-3#»©iftg£t*aa 
<.»»i&8itatf tKHBH-r & u >x©»ffiiR3s©a » 

£ffliIET-£ ^BfrlBt*®JRM©^Ki £ SffiBWiSiR^i 4 

-OMteROfcW^tctt. *»*>S#¥B*©:* ho-f^ 
S<Wit*C<!:3&*W*S3&*, fjfBiEU>XSf©W?M* 5 
^*<^cO-r^TcO> *^>ti«BulBJlb>XSf©W^)S 

#<-rn^. fcix i f p/f n i ©ffl*vh3<-c4>. 

«*U>X©f*±eiRiaS:^?K:lfjE-i-'5C43&ir*i 
g$ffiiRM©ffliEfc^^> BufBEfcffiiR^c^iiiimr 
IBttifeiRMi ^ISiE-T S*S©W»«*©»«ia*J^ 
*<tto-ri/*5©r. *^©^-YX*^|t< ^c-o-r 

-ecr. Ad • I f P/f N I /A 
v6<DB$:±5Z. (5) ti/cT<t^{CtSCiT. tn 
6©^'7>^?:0?>C:<t^tt}*S o 
[0 054] lt*^4 4 KIB*g©*f "J t>7 ? V'^M. 
«. BtriE^ffiHX^©^«I i B?IBtt±fei|XM £ SrffliiET 
BUlBiEU>X^#t?IEU>XafiBlrfB*U>X 

C £ 4«f*<«: L. m#m4 5 CClBtS©3fef v v v'm. 



(6) 

if. >ft^U>X©Sft±feiR^^?iiE^-SC£*5W3R 
4. C©8t, «^it(2lte^R[©ietRttfi©Stt<b%k»» 
iffiiffie^bK:ieH-rS*f«IU>X©StBBiRS©att* 

ffiiETSfufB^ffiiRM©^«l£f9fSllll±aiR^£ ?rffiiE 

f-5£. ^ffiJK^^mcffliET-SCi^tij^^it^ 
^-C-C. ±S (6) (Cfct^r. Ad • 
I f P/f N I ©ffi£0. 5 0«TK1-5CfC. B?fB 

*mm u > x©#±feiR^©iiiE £ m&imtoWR&K =? 
>x*mfftc«if#-r-6c£3!>sm*4. 

[0 05 6 ] W*ffl4 6.47 (CfBtK©* f ^ y - y y- 
ii>* < £ 4> 2 «®©fttt«!B«$i?{*{c*t or* 

*©sa»a^/-XBW43&^rffi £ ^ r> rfc o . buibe^m 

iRII©^3ft£fllBW±eiRM£5rffliE-r^>#|g*5. SQS 
(*tcMLt, -tn-e*i©aw*«Wci£i;T. b?IB^ 

u>x(cA9J-r-s^m©^U!)S?:^^?»©-c, mmmm 

•S.^ffiiRM©aii)*aS?fCfflIEf ^>©t?, ^iiitftfSlBIS 
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ffi-Btiiaf uwmzBffc? 4 c £ #-e# 4. 

[0057] H*a4 8.49 Kfetg©^ f 7*77 V' 

4J»©£Ib£89ffi*i±ai|J«£«:^*4#S*i. **l 

JK^©^£ffiIEU 7»o-&n^n©ttt$RIBiSMK:#tT4 io 
fB& 2 7cBW£}Bt 5 C SiJ® JK£©fDtt*&» 

4„ t©J:5K:. ^^ftjKtt©tffflfflcc2B«&i> 
B**i«±©11MIHB»»*W-r 4:%ffi3MBiit&K{*te:# o 

■Cfe^tctt$R©IB^X«lf^Bj^-C*)-2>„ m«\ 

<DffiWMmmc-&mx-&. comic. mmzmw&-c<D 

WSOi^K J: oT^StrT sacffiJR^Witc 3#©]$ffi 
lRMT*4©r. Bf|iB^DiiR^©^i!liHfilBl4±felR^ 20 

«CiT, «ffl<K£©£tt*&»fcttIE-r4c£*«-t? 
£4. fl£o-C. 3^*E^#Ccttfl!l©ffiK:2fl5. &4 

4„ 

[0058] ifS5 0,51 {ClB«S©*t' 7*7 7 7" 
£»£. «rE2«B©36»«E»J«»©aiW3HR»*-€- 
n-eiia. b (a<b) iWcil hu1BSBSS^J1 a 
©*«N«IE«Wt»©««E»ffiK:*r b r tf **I2»XB 
ff^-TSIBfCB. BulB3§BJS«/f b©?lct»$RfBIS«<*© 30 
««^ffiOC»OTW**K»XBW£-r4BIJ: 0 fern) 
IB Jl U > X £ lulBiE L- > XOfflPB £iffln 3 *t 4 C £ 

iki-r*. 

[0059] 5 2 ecfBi8©^f "^75 ?"£|g 

«rdtfftU>X»t*>6#fSLfc*B^. ±SC (5) «M 

•t^sb. -h^e (5) *»fcrct*««i-rs. 

[0060] ±5£ ( 5 ) B. BfliaEJcffiiRMOattiHUlB 40 
tt±feHX^ £ £tfiIE-«r 4*8©ifi|** -7 - © WttKWT 

4. «rsa*f«ju>X3&i*44«e©/»**i*-3^at«© 

4W£. »9S»«©J**#£{fcLfc£#«:B. ffiiBSffi 
i|X3l©^ to t HulBWifeiRS £ * HKEr 4 © DTSi 

mmzmfr-rct-c. -ew/f^cctturaMaiu^x©*** 

ffi«^*'h£fc4J: 5fc»rafc»*43BR**M»U 
>X(cA»3#&l:m«&6ttt>. fCf, ±SC ( 5 > 
£*ifc-TJ:5fc:. HulB^ffiiR^©^8!i£BtrlBldl±feiR^ 
i**fijETS*a©att-'< , 7-«:aStCi-C. BUlB^Itt 50 
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g^©x hn-*ai/h£< T-rt?©r. ^#W(cn>^< 

* I- &t&£»4&4 C £ 4. 
[0 06 1 ] ffl3#l 5 4 tCfEtE©#fc" 7*77 
B. BulBi*ffliRM©^ffijiHufalA±feiRM<!:^ffliE-rS 
B^fB^MilXMC^Sfjtcjt.GrfifBDrSlje^^* 

ttfc»^T^3#4£»iM£«*4c £*««£* 

"So 

[0062] w^js 5 5 icmmoyt f 7*77 y'mm 

B. 8W2nj«lfiJR*J. JtS2. 0etT©t*»*>6»(SES 

*£»g^©*ffl£e«-r-* 4. 

[0 06 3] tS#^ 5 6 iClBtg©3fc f 7*7-7 
B. BUlBiE U > X&UTJiriSfi U > X©4>ft < £ # 
B. ^5^f7 *«!4*>e)«5)SR3tiri»*Ci*1S«i 
"T4. SgfBI*sgiR^©^«>iB5fB#±feJ|X^£ ; ?: 

*KEr**a©?i»R3R*^5^^ » * tma^jfts-r 

[0 064] if ^ 5 7 tClSlS©* f ? £> 7 •> 

sc £4#S![£ -r -5,., cn^cio. ***©«ji^b&«a 
r£-c # 4 © -c ?ma?*©sejB»ai^©^ffi*e*-c & 

[oo65] mim 5 8 {ciB4s©^tf 7*77 y'mm 

«> BUlBiEU>XR(^BylBJll^>X©^j:< £fe— ^ 
L> «fl5 9Cciatg©7tf 7 *7 7^S?g« > BUlBoJ 

«HHR©^>a < £ 4> i flfl«:#siffi**fr 4 c £ t 

co^ItWtSCiKJ:?). mriB^ajR^© 

©4XM*liEfPffl(C «fc TttiB©at>**3R*»4 C £ *s 
■C*4. #«C. ?fl»S*K:|RRffi*»W4C4T?. ffl^ 
l*©*iBJDaS©9Wb*l55 <' C £ 4 D 
[0 06 6] fi^<^ 6 0 iClBt£©7fe f 7*77 
B. BUIB^ffiHXH©^«i£BufB#±feiR^£^*iiE-r4 

3<iri»4C£«r#ati-r4. 
[0 06 7 ] ff^6 1 CCsB4S©3tt*7 *7 7 7"g|g 
B. BulB^ffiiRM©^l!j<tB5fBW±feJtSl^ < t^ffliE-r4 
Mffi^®©^ffiiSS©*{c>fJUr» I33mm 

[0 06 8] tt^Ql 6 2 KB«<wet 7*77 ^§6B 
B. BulB^ffiiR^©^iil£BulBlA±feiR^i ; l:^iiE-r4 
#SB. B«iBltSt©IEU>X£H5IBlt5(©©U>X£^ 

[0 06 9 ] If *^ 6 3 {ClB*S©*fcT 7*77 
B. BUlB^ffiJRM©^«)£HulBI*±feiR^£ ; &?iiET4 
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3te^3^f-*i»wss2***a<. tea* uao**^-* 
*B*is. ft. @jfB*«*.fc#5**T*ctt. atria u> 

tr. 

[0070] 6 4 tcifitK©^ f -jfr-j v'mm. 10 
[o 0 7 i ] iftj}<ii6 sfcteiJ^ce^y s»^ssb * 

5. OSf D/f S4 0. 0 
f D :ii«fS^U>X©BUBBIIlWt&*£*b = b 2 h ! + 

b 4 h 4 +b 6 h 6 + jcfcojeastiaieBgrattT? 

^Ofc (CCT, h B^tt^eOiSS (mm) 
b,. b 4 > b«. it2'X. A'-X. © 20 

m,m&®.mL-?ibz>) £*. fo=i/(-2- 

b 2 ) (CiO^a^ne. liuIEtt13JU>X©BJiB|5|Srflt 

f : filB>t=t^)U>X(DHW>'^'7-<bBUgB*t ! ^t'>X©BU 
5BP#f»iiK J; Z>mifx^V - i fc^btt/ciiulB*^ U > 

[0 075] Ht3<« 6 8 tCiB*g<D3feb- y t>7 y 
B. J(B^^O&3l6*ffirl6Sr4«BiRM©*»* 

U>X©W±feiR^©1«iE(CKITS 0 #«§#c:g4 0 0 n 30 
mfgOli^I U-lf-ftiSERtfN A 0 . 8 5 HK©iS 

i<^wap^?:wr-2»>Ft^u>x*fflt^^. B?as© 

>Ft©IU>X-C#£^-r-2>IA±feHX^©ffiiE«S 
fittMBi C©f8]fIB. _t5£ (7) 

Sfl/>Xi L/TOUff^C-i, @JfU>Xi Lt©S 
5T^"7-<b^±S; (7) ^^c-Ti^tCjS^CCjSACi 40 
T\ ^U>X-C^-TS«l±feiR^^ffliE-r^C<t*s 

s. fD/f ©ffl*i±sc ( 7 ) <DTmy.±.Tm» v 

>X©#±feiRM*5«iEilS'J«: & o a vy-r . ±ie«t-c 
r*ct3&s-C*4. Sfc. >eM^U>X©$*±feJ|X^® 

[0 07 6 ] l»*^6 9{csS*S©*f -^7'? 7*£g 
B. fjIB[i]fff^jS«, *OH*rfl|»«:j:- 3 'CI6*-«-4S 50 
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*B. m)IB^SJRM©^ttim)fBtt±feJlX^<t?rffiiE-r^. 
[0 07 2] H*S6 6CCieiS©3fef j>75 

b. n»tt©@ifr«it*w-ra@«ffl*«*fc#:?*F- 

[0 07 3] 6 7 KiBtt©* tf ^7-; -fWt 

B. ffifSB*hWU>X*i«rE*!P3R^- (te^tt©Ill#T«® 

[0 074] IB^ra 6 8 fClBtt©* f -;>7 7 

«. huib^u^x^. *i>&< i t> i mmmwom^ 

(7) 

^#«.»|5|}i^ca©n^lal*r)fe (CCt, n B. -1. 

BtOfcftic. mfIB n ^cEIJf** MfB^tffRIBlS^© 

[0 07 7] fS3SE 6 9 K!BiB©3fc f y Z>7 y Vgm. 
B. «KC. 7ttffglB^*g»{c»Urtf#R©iaiSXBS^ 
*. H*f«JS-C«*-r 6 2 #«±©«PXIel#Bfc£ffiffl L. 

mmn,x<Dmttitz&m-rzWi^. + i*xb- i 
i*5-c#-s©-c> n»rfii^^ 1 '^a-r«./cfe©w>x^ 

[0 07 8] 7 o cctats©* f ^ ^ r y 

B. li»tt<D@^fi*W-i-4@»rffi**Afc3e**T- 

4 i t *> JC, HUBB^SJR^oaSli^ffliE-r 
BUfBIEU>X£^tf:£IEU>X©^n-en©T 
84*57 0. 0WT. *St>B. iTIBftU>X*$«Hfe© 

u>x©-en^n©r ^^**4 o. o^±r-*-sc<»: 
*mwL t l . it >m 7 1 fcf ats©* vv?7 y -Jim. 

B. te^©li]JT«^ ; 5rWr'5.[iI»fffi ; S:<lx.fc*^T 
^W«iifc(c, HfllBtfSiRM©^S6iH?IB#±feJR 
^i^rliiE-rS^m^. HUfBiEU>X^^iEU>X 
©^■n^n©T y^&J&S7 0. 0WT. *SCH3:. mfiB 

SL'>x^^^u>x©-e-n-en©T -y^T&u 
o. o«±r*€>ci^#il!ti-r-2.o 
[0079] m>mi otcse$s©^f ^7-^ 

B. »^U>XT>^£^£tt±feiK^£ffiIET6C£# 
■C* SBfrlB^ffiiRM©^«i*ffliEr S#S©!iT^ UC^« 
fiStcML/. 1**^7 l(Cia*S©*b-t» l-7^'gg«. 
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s«rgBi*ffiiKi&©aatt 4 b?ib$4±&irm 4 * we.* s # 

SO*?* Ll^JaMCBB-ri. itulBi*ffiiK^©g:IJ)£«IE 
-T £ «bu B3SffliR£©3tlb 4 Hut Sf 4±feHXM 4 * 

*E*-s*R4i«iiS*siEu>x©T»^»>&*7 0. o 

aTSiS^BS 1/>X©7 ■?'<a*4 0 . OJiLh-C$>£ 
9 C©». ft«©3tt^&#fi&ftfflCCft 

0 4 # tc^figj u > x©; •? ? * 7 * - tt x tm < 

ft -5 «fc 5 tt»**Stt**tr S@*rfl!i6* 4> r> /cHJirM 

m&mh 4 851 EffLkfeiRM 4 *MIE-r £^8©8lJiXg3S 
©4>ft< 4fc 1 BS«c|9:WSc<b«:j:»5. ^u>X©# 
±fii[^*^(clfBjE-r*C4j6«'CS4. 3 6K. c© 

suffice . j<g«c!>ie£ififi«%iSfifflf (cai/j^en o fc 4 

* «c*t«i u >;*©BSffl«li&WitIE*fiK: ft £ £ -5 ft*£E 

P2<P 1 <P3 
[ 0 0 8 1 ] CfitcJ: 0 . ii«!EL*®ilX!i©^Sir£*§iE-r 
£^©X«if?!EJ«JK^©^S& 4 iriSttJbfeJBa£ 4 £fcfi 

iE-r^iatc. jut u >x^>* f t" >j > y u >xf ojt 20 

C£**-C*4. ^ft*^. 0ffitSi*&C£OBUlBEKffilRS 

©^«j*MiE-r S jtuia&TS )K^©^» £ mr 
IBfi&±fertm4£ffiIET&3MSgi*-Ctt l $tfLhfeJRgi£ 

^3K^--r-#££-r 3«±&jR£4 wtfl!©Stt©**J:feiK£ 

[0 08 2] SS*1 7 4 {ClBtS«©7t f •vl'r? 30 

[0 08 3] I9;J3£ 7 5 CCSE48©* t yZTv V^m. 
'J^Sft L/ fc|git , iiu f B*t^ V > X©; f ? i» V * - * X ifi 
tttc J: 0 . *M2J U > X©W±feJRg*^Sf KHfiET -5 C 

^•T-S«l±fellXM?:ffliETSC £-C, F* * 7'©J: 
5ft. acffiiR^^Si#g:-?»»®iU>X©7*-*V>^ 

jwittr c? fti j mb WttiftS£f bwe* fc*£-c 6 x # 
» h @*iti^-rs^^t»fR©ia^s fcasw vim 4 
at. 

[0 084] m&m 7 6 Ktasg©^ \zvt>T ? ymm 
«. buIBHStBS**. iraB^©8^^fi&&ffitc» 

£#g44-f£„ cnKiO. *ig©f6M£g#fi?fcgffliJ 50 



■CtS. S/c. JEU>X©T -7-^^7 0. OJiiT-cab 
£4. «SKtel^gn. tiB&6L5<. »W814K:*> 
ilU>X©T y^St#54 0. OfelJbTN&S 

^UyXHT-z^HO. 0H17 0. OWTf 

[0 08 0] fitSfSi 7 2 CCfBtS©7t f -^7^ 

cciBtg©^ t ? * r » 7H5K». Btria^ffiHx^©^Ki 4 
©»ie»*«:*j w ^»ia*4^- c-^piit, HutBiasig 

SiO 1 0 nm3SC>?S{g{C*sWSjfi«l>'< , 7-*P2 4 

-7-£P3 4Lfc4#, 3c3C*SBfi-i-SC4*4#a4-r 
5. 

(8) 

[0 08 5] IB*^ 7 7 icIBtS©^ f sr ^ 7 v v~mS 
tt. H«IB«5!)5. l6Ji?gSA l©«4^SijgSA2 

(A 1 < A 2 ) ©^®4©^< th2-r><D^m^ 
L. «rSB**36^Jfi**. BulB^ffi^gA 1 ©#ffi*«6© 

SHjs^ist i ©m i ©^tt^tasijgi* 

©tf feiBiaffiCC W L/ r . flNB©BB»S fc«W^tc-i3Kc 

Buia^u>x©^fflii©BFf^pgn^-e^ffiiRMo. o 

7 A 1 r msHT©TOt«fJ, HulB^tgiggA 2 

©36»*»6W«3*ifcsr2©*a!sfe. mmmww.t2 

( t 1 g t 2 ) ©^2©7fetf?glB^^©t*#RiaiS®tc 

>t or, tt m<Dmm$ tam^c^^m^m^ u>x 

©^WI©M^igP^[rt figffi^^ 0. 07A2rms« 

[0 08 6] U— If a iisafes© 

%M*m^X. £&saH2^J¥©*flMBBBJ£tt<c*t 

timaBe«(*{c*tor. *f^u>x©^ffijR^?iiE*^ 

JS4 ft J: 5 CCB9Si-r S 4 . ffe^©*t»$RIBiii»<*4C^ 
UTB. tt$g©ialSX«W*^fC^ffiiRM*^# < 
-rSC44ft^„ .fcO^WCCtt. ^U>X4^BJS 

«ji 1 1 <vmimmm&<D®.fr&tt&mm-'n%%i 

©A*Hc*t L^fflJRM^gyht ft s J: ^ (c«iE3 tlX l» 
t 2 (> t 1 ) ©asjs^jf ^^o^I^IBift 
$tt£§BfaXttH£bJ:5 4-r.2>4. M^U>XrffliE 
Ji^J©EKffiiR^*^^-r -So iMtc t 2 ' < < t 1 ) ©jg 
BJ1S1&1£ fco*««IBfl«W**K»X»W4. L-et ^ 4 
-T3 4.. ««U>XrliliE^je©SEflBiRI&*J«*-r*. 
[0 08 7 ] CtltC^L-. «?ttfSti«U>X«:@*rffl* 

ttsou aas»fi©36«**. jawssfftfaftsjtw 
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7 7 icizmoytt v t>T-y 7gimic&&<k 5tc, mr&m 

[0 088] J; mfieielSrffiA 5 , MfBftiKi 

©^g*5gjggf|jicSS/J^Ki L/ fcRgfc miZZiM u >X© 

ftg^3!3M8£!§W-t. BufB#^lb>XK:A*fT&7Bfi 

<£ 9 s# khiiet* c 4. #«:. t 2 ©sks 

^* s f6ffe3lc;-C*ntf. •7-+>^r^ x£>x©Sg<£# 
SB £ fc 4 . 39f&KJ9#att 4 K*©E*ffiJKM«£tt©fi 

«s*©i*c>ia«fu>X3WHJfio-*'"r<i5c*. ±ta 
©iftBj-c«, >pt%u>x«3i^»Si» t i £©&<&£*> 

J:5«c»iEStiri,»4iLfc#i. WmmfrhVftM&t 
^*l«/htC a 4 <fc 5 CCffl IE 3 tltc i> <D<D£ % h~C h <fc 

<. ±ie<tiai«a^ft«c < fcoaBjs«ji^pa4B#©ac 

ffiiRgfcfcBjEt? i* 4 C <!: Wrg 5 £ "C & & (, > „ 

[0 089] fijjas 7 8 «:!Bts©# f v 27 vmm. 

it. *ft^©B*f«a*«*4@«iH*«*fc*SS*?- 

[0 090] ii^7 9tcfeiS©ftf V ?t V y'gm 
it. mMft¥m=HDml£m$rW&. BufBlfctij&S A 1 © 
ft® A> 6 ttJS* § tifc Biiiem 1 ©;)fejfr& , S§bjj«$ j? t 1 

com i ©ftts$Rfaia&(*©i##R!2ii»c*t it, t»«© 

P^rt-CzgffiiR^O . 0 7 A 1 r m s JttT©t#ST:-3lft 
r*. OTfBJfcSifcgA 2 ( A 1 < A 2 ) ©*«*>6ffll* 
$nfcH«IB^2©ft^=S:. 3§BJS1g/?t 2 ( t 1 ^ t 

2) ©»2©*flWIB«««c©flM8iBeffi«:»or. t* 
«©SBJ§S* fc»*W£K:!&BftWiB*fi» U > X©^ffliJ©if 
^P^rt-CftffiiR^ 0. 07A2rms «T©tfc^"C 

0. 5^ (f 1/i/d) • 

f 1 : H?IB^U>X©®J)T''> ,, 7-iBufB^U>X© 
BUlBHBT^jgiC «fc 4 H}f -7 - i fcBU!S*f$l U 



40 



*£. *n*n©*MaEej«H*cc)^r4i»a©iEe*jj: 

t>V£fc«i?££tT 5 ©ccfiyg-r 4 2 o©ftis©fysijg 

ft©g <!: . IWEIlJf ffl«C» A:lsI*r«JS©f^ffl £ **JJB 
LTffiEf 4„ 

[0 0 9 1 ] M^Ef 8 0 CClBtEoft f T ? 7'$m 
it. fflSSH 1 ©ftt*fRlB»/«(*©«$glB^Sfc^t L>X . 
filB^M&SA l©*iS*»6aitS*iA;ffiriBJBl©*lB 
K «fc S1f *R©IB»S fcttB£«: i &g&1i&f B*t«5 U >X© 

mm<om m^nm* naui, bui bib 2 ©tuffita^as 

10 (*©tf $Rf B»fficc>pf 0 T . mimvm& A 2 ©ftjg^ h 

urn $ ntcmizm2 omuc <t stt fRroiBiis/caB^ 

K^SttlWBS** U > X©fWB©3?jeBBn«* N A 2 
(N A 1 >NA 2 ) iOfcil buIB^*T-©buI3H] 

!/r®«. m^mtm.& a 2 <Djtmfr % m*t 3 tifciuiB^ 

2©ft^=&. HulB^2©ftttfKIB^»©tt#RIB^0B«: 
*fl/TiiufBNA lrt-Ci^ffiiR^O. 07A2rmsJa± 

[0 09 2] miC. If ^8 0 CCia«©«fc ^{C, 

gA 1 <taBjs«j? 1 1 tmmumnA 1 <t©ffl^ 
0. wm&x 2 iMBjaffijis 1 2 i^fflijggp^N a 

2 i©ffl*-^*3-a-{c*f L.-Ci^&«ffliJHnifeNA 2©ffi 

H* -c©»B«is*«iriai*T«a©^fflK: J: r> r«E 

L. {giffiiJg{JP£fcNA 2*6NA 1 *-C©©H«»ffiiR^ 

fe<) ci*WSl/0„ ^£Ji«SA2©m 
2©ftS?£. ^iiSfiA 1 i*f®)i->x©^pjggp^N 

m. mwima^N a 2 &.±(o^tmt^y wmmtm 
30 #tt-r. aB^a^i? 1 1 ©» 1 ©ftt»fEiaji«<*tc*t t 
rtf$giBiiM±rx^ v YWfi'h* < ao -r^ati© 

"C. *f^7 ^ ^M©$ft^^-C©^ff ^©^i-?' 

is©^jgs <»: -en cc^js^- -5 mmm am. t ©»*^ t> 
< a 6©r-©aaft •» y^m.^m> c <t 
fceuiB^ 2 ©ftm* . msm 2 ©*ttfRiai*}«<*©tf $r 

IB^BtcSft UTrnflBN A 1 rt-C^ffiJRHO . 2 A 2 r m 
40 s«±©«Srt?j(Sj6S'e4Ci*iJ:»3»*OC». 
[0 09 3] liS<398 1 CCfBt£©ftf -^7-; 
«. BulB^^U>X*sfFfBft^T (NM»K©gl*f«tji 

t5. IS5KJS8 2 {cfB48©ftf ^7^ rttfiB 

fDUlO. 0 (9) 

>X^l$©MIB^iiKSA lCCtel^S^KB (mm) 
I'd : BirlB*tt23U>X©d*£©y 
50 f D 1 : HijfB^t^U ^XOMIBlUff^ift^ * b = b , h ' 
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+ b 4 h 4 + b s h 6 + (ci0^«5n-S7feSSHM^! * 

rlOfc (CCT. h«3frHtiP6©^S (mm) ~C$> 

9. b,, b 4 . b*. itZ-X, A'-X. Q-X. 

■•■©^SH»tlHtft-C*a) fD=l/(-2 • 

bj iC^OvESSttS. SiflE>Pt«8U>^©itfnBll*T« * 

- 2 5. 0 ^ (b^A 1)^0 

b , : iiuiB*tf5 U >X©BtrfBHI5f«ji«r <J> b = b 2 h 2 + 

b 4 h 4 +b 6 h 6 + K«fc9S«3*iS#iSiSIRI8re 

SLfc(Ccr, h Motive. ©16 3 dm) 740, io 

b,. b 4 , b 6 , «2iK. AX. S-X. © 

^^»«»-ca&) £*©*© 2 *©#»;« 



A 1 : BUlB^Jl^SA 1 (mm) 
[0 095 ] il*»8 2 . 83 CCfBt£©^t" »>7» 

wxftvvtTv-TsmxMi,* feB©nft£$ 

«©^O3l^«:«0H— <^«OH«f*«rWffl-rS* 20 

[0 096] mmmytffi (ffcfSifcfi5 00n mffiSH 
T) &<fcO*ft*©&f8'Jianifc (t&IAtf. CDrttNA 
0. 4 5 Stt, DVDTiiNAO. 6gffl[) <fc 0 

U5aS©«**^S < tfPx.£/ctf>tt. 3ftfffiBBfimtt©a 

"C*6#s. ±5$ (9) iSSfc-rciJCiO. fcafttgTEjS 30 
*$<fc !>*fie*©Bi*5S^i*§©M3tmK*t Lr|ft±feiRM^ 

MiEia*j k «c o a* fc o . m ie^pscc ft d ® d ■& 

ttsaa»o*niaBBiWK»«:*tL'c. ^n^n©it#RiB 
faffifc^ftenawftx^ hfcffMT&j^fti&gif 

3fc©j§HJJglg/f (0l|;Ui. CDT'tel. 2mm. DVD 
-C«0. 6mm) ©^vtt>3fetS«liB»*it*«:3tLrfc* 
— ©#fc: v 97 -j -7mm. (4>ft < t £>. *M25U>XK;t>* 

©IBISX^S^^f ^CiA^figiftS,, ±3£ (9) tc 
*$t^-C£2©TRBJiLh-e. 6 0 0 nm-8 0 0 n m©g 

iT-f . ;&i2©_hPE«T-C, 5 0 0 n m«T©5a«S*® 

©#*tc*t OT*±ettaaqi jETfitcfc «5 aa^r ft < -c 

[0 09 7] Sfc, ±5*v (10) Zmtc-tCtlCJ;*), 
T-v*£. ftntf^ ±5*v (10) 4ifctC4KJ:9, 



ii©^t J:5itylB#£JfijfeRA 1 {cfcW£Ji*IE8l (m 
m) 

[0 094] Msi^S 8 3 {ClB*S©3fef V if 7 v 7'%m 
«, StSB*#ftU>X**. 4>ft< £ fc 1 ffi*9B*ffi©#3E 
tttiu^X-c&oT. ^ifcfci^Mi^. 
. 0 (10) 
Wi^g©* jE©«t«* (S&y^fJ^Aiii-OcOj: 9(c V 
£&©T. S*W^©tt«l8!H#tt:& < . KMSfttf^fc 

CT. b , = 0 ©ii^t*. *f«!U>X«:aW*fcig*rflKS 

IS^iC+g^L/, -2 5. 0^ (b,/Al) <0. 0© 
g?6S©^® (600nm~800n mUg) 
©*3i&t*t LTW±feiKM#®SiJtiIBCft e> ftl>*Ig 
JC, SK£©ft« (5 0 0 nmUKfclT) <D*S«:»L 
TttifeJRSfcfcauE-r 4«^{CfflS-T 4. C 5 L TtfllE 
^J£©fi±feJtXMte. *fWU>Xi#W£©IH«:EB3 
ft£itgfB^^M©^»£ffiIETS#S£. Sfcftll 
0. 11. 33, 38, 39, 6 3X«6 5 (CiB*£©flJ 

fcii*. i>d>5 5. 0 4iJE-T5Ci*iji?itl/< > * 

ntcj:o 2^x^f h;u^hs < fUisc <t*sr«*4. 

[0 09 8] fit^S 8 4 «ClBt£©3fe f v 57 v 
«. buIB[s1*tS*s. HtrlB^jg©^iij*Sg©'#/J^*|{c^ 
L-C. MIB>Ff^U>X-cl6^-r4l4±feiRM*liiE-r2» 

[0 09 9] f#3l<ffl 8 5 KIBtS©^ f v t> 7 y 7'mm 

», BUlBlllilTS* 5 . BUlB7fejS©^»^S*5SiKSWJ{Ca 

js< ft4«t j 5ftjf$g^tt*wr4©-c. 

*5pJfigift6o 

[0100] f»5t?318 6{CiB«©^tr»y i»T y7$m 
«, mlBlHltiTSB«, BulB*iS©lfe*ij|SSA^i!5gfSiJic^ 
/J^sb l fciscc . friaw^ u > xoEjtMUxMa^iE^js 
i ft -5 <t ^ ft^riajtc^br •saHJRMii^tt* w-r sci 

^Sti-r-S. cn^ciO, ^fflJR^^IE©SSiJ?:Bt)IB 
^®Jt5lM©^tt?:tiiE-r4^S:X«BUl3^BJ|X^©^SJ) 
<tmrlB#±feJlXMi:€:ffiiE-r4^S<b. MfBlHl^f Mi 
^a-C#4©-C. BfJlB^ffiiR^©aS , J?:ffliE-r4^©X 
«mrtB^ffi»lX^©Si&iH5ilBldi±feiRM4 £*iIE-r£^ 

^•©3 , c^*©Xhci-i'S3!)S^3<-C-r 
£?. */c. Buai©J:^(c, ^ffii|X^?iiE©SSlI*. MIB 

<tm)IBW±e»RMt?:ffliET4#l54. HtTIB|5I»fffiit? 
5m-tZ>CtX\ mjlB[5] 4 Jf®©^W-^Wx.-5C 4*5-c 

m»f^ : ?#©p B llii4^:fr<-c^-5©-c. miff<a*©iS 



(23) 
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[oion m>$m 8 7,8 8 ic*m<Dyt f y * y ? ^ 
i <D7fetf ffimm»<om mmm^ ox t# woies* 

4Sl76nI«Br-* 0 , pfEmiCDg|5^RO f milE^2(DgP^ 10 

sbjs«j¥ 1 2 ( 1 1< t 2 > <om2 <dmm mm 
[0102] asaa 8 9 &ctB*B©7fctr * * 

B, fufE^U>X©^a< IffitC, JSJffPfflCCj: 
DASi***kffl <k£4) ©IMH*cWfcSi (CCt\ 

• - • • , m*mit~fz>) cc#»r*iMMK8MS# 

«©«BHiRM©KffiflX^fiS;»« 0. ObAirmsHT 
( AlCr>*®^fi) iuiB^&l^L* (k- 

1) 3Bg<D5^ ^<ii>2o(DM^nftl, 85 

82» 1 Stf»k*SR#^< SiJBB*M*fflfiMB£ KStt * 

I SA 1/SA2 t > 1 . 0 

SA 1 : JRHM»£y a^l/^ (Zernike)^ 
^KfcJHH Uci^©3 yc«W*EJRS«E» 30 
SA 2 : iR^liBaa*^*^-^ (Z e r n i k e ) <D& 

|R3£J05# £ 9 yc©3*HlR^J5S» i <0 2 §m<D¥j3lR 
[0 10 6] M*B9 1 KfBiSOJtf v 9~T v y'^M: 

itltUC^ ±5£ ( 1 1 ) 4#6fc-rci6C<tO. 3& 

Xfct iiuiBSffiJte^©£Sli i mjlE$6±feiRII i £*SIEr £ 
J: o TltWWSSKMiEr S C <fc#r * S ©T\ 

[0107] »*3B9 26cra«<Dj6tf 5r^Ty^*a 

friB*r%u>x©Biip»*^*r4iKo^ s?iB*t 

«9U>XOfe^<h^> 316 MJ©® ©MHj& J: 0 HSfKHfctffSl 50 
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S^k*^o< SiiuiBfi&ftffifiMrc* iiuSBS&l © 
HmiAl (miffl6ifi»r. i = l. 2, 

• . k) £ttsc£*»»£rs. 

[0103] tmm 8 9 ficiatt©* tf v *?t v ymmc 

it J: 0 , firsBSI 1 ©#t*«SB»iK<* <sn -f x 

<Dmmmum±m&m2<Dytmmmm& cm 2© 

tf ^CtJ&srSS. ^£^U>X0Coi>-a3:, H2 
[0104] fS^S9 0 CClBlS©56f 7^79 

«ria» 1 <D3e»«sa»«#©aws«flE 1 1 

0. 6mmJKTt?*«3, SuSE^ 2 ©*1flffifBfa«H*©2 
Wi«it2tt, 0. 6mm6lir**), KTSBIfefizfcg 
A2(t 6 0 0 n mJ£Lb8 0 0 n mJ£lT<D«Hrtr*4 

[oio5] m^m9 i cciats©^ * ^y v ymm 

SulB*t^U>X©SRffiiR^(Z)0^, 3^cW»BiRM 
fi£#*SAl. 5^SO'7^^9^CD^ffiiRM^CD 

I0^SA2 il/ci#, ^SrSS/c-rci^isai-r 

(11) 

i Bii^(*^SES ^ -s «k finer ^ci ^r^sst i r 4 . 
i»u>x©*fe*agffj©ffi©3ej»a«iB3 < p^. 

4 C i ^ tB3R 4 (DX\ *mi>> XCDtbm fc * 4 «JRM 

[0108] »^319 3 tCiBttOifef v y 

BUlBStiftU>X*i. ^<i^lIW^MSt 
S^iSFtftU^Xr***©^ ^MiR^^/c^nvjR^ 

[0109] «*3i9 4tciE4g©*t* v v ymm 

*Wr *©r . KHBKSc««©IB»* fcttW«KI^« 

m>mmtmtfetrj:Z. Mg5 0 0nm«T 

0, 11, 33, 38, 39, 6 3X& 

6 5 &ci Bi&©«ij& i-r^ci r ffliEr sctms. 

[0110] 8B«3S9 5 CClEtSO^t:' ^7? 
tt, KriB«WU>X©«flHHiP»NAB, 5l>tt<ifc 
0. 6 5ei±t*5Ci*«liT4„ SyfE2«23U>X 
*0. 6 5«± (J:0»*L/<tt0. 75 



(24) 
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lB»jM*©ira^SjWfc*«liSrt 4. «T. 

hStt. k A/NA (k : J£«J@ft. A : ftrfii© 
HJgifcg* NA : 2t^U>X*©lt«lP£St) 
T\ #fe}I?fcS4 0 0 n m©«SHfe**#U— If-R^t 

T 7'3fe^r«. lfe}Sig?g6 5 0 n m<D^fe^igf*U 
— tf-SMMIIHIPftO. 6 5©*M»U>X*flH»fcffi* 

1 . l^dl/f^3. 0 

d 1 : $]U:U>XJ? (mm) 

f : BUlS3fejg©#ai«SK:*i^5^SEg| (mm) <fc 

[0112]±S(12)tt. M^tMft^iSfc 
ftCD^frKIWri. 0. 6 5#±©**&*ffl!8P«£ 
fS«fc5£-r<5£i?. ffld 1/f *STRBfeLh-r*titf. &*20 

1. 2^d 1/f S2. 3 

1 . 4^dl/f^l. 8 

[0113] iMasg 7 K:ta$K©*e ? * 7 ? vms. ■/* 

«. iiu§a>tf1$!lu>X#, ^^x^-^^M^^e^fiKSti 

i'Mi-racir. gait^^-c*. i*—*)^*? 
w»^iMi*ewr4c£ai-c*4. it5ia*ra 

U > X«£5£ C/ fcflf K-C$«c Afi£*f 5Ci ifiX- % 

mi <»fflffi»iSJB*#t»> tc«fc»)«fi-r 4 <:£*«»* 
[0114] is^ii9 8 tcfai8©3fe f v 97 v y'gm 

«. B«3B*t^b>X#, iSfnfbR*#S0. 5%«Tt?* 

4Wf4*>6ff^3ftTi,>4c££!f$8S[£-r4„ cnccj: 
[0115] 9 {ciB4s©^f ? t>r v y'mm. 

r. J13 3mmtC*$l:f4l*3SE8ja^#8 5%JiLtr&4 

tm^^jKeR^nrt^sc £*!(#«<!: -rs. cntcj: 
0 . m»#aa«:*rr 

1. 1 1/f ^3. 0 

d 1 : m±V>Xm (mm) 

f : MtB&JIi&fiA 1 CCbt*4ftU£&lt (mm) (fc/t 

u flW2^u>xcc@ffffi*fiM.Ti,»4«te«:tt > @ 

ffr^- 7 - £ <7 - £ *ttmc±W<Djfk£3m) 50 



2£fc4„ CCt, :Jfcti$HiBS5jIf*±^©iEt§ffigg«> 

x#* hSiboaak©2*tcib«-rs©r. KfflfflBtt 
#¥*©4te£tt4. 

[0111] 9 6tCfaUt©7t;f 2; ^7 ? 

tt. W£*t«JU>X#«. «T©5£*«fc-r ££***»£ 

rs. 

(12) 

£/c. #^U>X©U>X|l©W^&©SA(ig-e©^ 
«ffi©»ffi£**l«:SiSttffi£©tt , rfl*/h3 < T 4C 

£ *5-c # £ ©t? . L/ > 4 E*©£s©Jniasgg 

— ffid 1/f 3&s±RfcLfct?*tiB. f'l>J¥ 

fc. 2&£jKM©&£*/h3 < fl?*4 C £A*-C#4©-C, 
fi»&tMS«tt*ttfilT# 4. tLh«fc»). Idl/f 

(12") 

(12" ) 

[0116] issfas 1 0 0 tcfat8©^U>Xtt, IS* 

5 1 7iS 9 9 ©^-rn*Hciat£©3fe f ? * 7 ? 7'&atc 

^WC*4C£**S»£-r4. 

[0117] fist?:® 1 0 1 (cgei£©*N?5U>Xtt. if* 

31 1 7!>S9 9 ©^Ttx*HCiaiS©*f 5i»7'j 7"£lgCC 

6nfcfffB*m U >xr-* S C £ £ f -5>„ 
[0118] 1 0 2 &CfBi&©*tf?5U>X«, ^ift 

< £ & 2 ffis©^#Riass^K*tL-rtt?e©ia^so* 

ma 1 a>%Mt. frae»a«fi£A 1 £bs^4^«« 
g a 2 (a 1 < a 2 ) oxttmt. . Htrfa#EigjSSA 1 ©* 
©a>e>fcu*f3*ift:ai 1 ©^m^, sqaswt i©@bj 
mfcziYL-cm 1 ©7ttt$Rfe^^»©w$RiB^ffi±(c* 
^$-t±4£ft(c t fria#6^SA 2(o%m^hmm$tx 

fc^2©5tm*. S>SaffiJlt 2 (tUt2) ©jgBJ 

Sffi?:/r l. r 9 2 ©^tffgia^^^©t«$gfa^ffi±{c» 

^3-&5J : t^!U->X^^tj»7fe^^£. mfia^ 1 RO* 
I9IB*2 ©3tt»*ffifiM»»3&>6©S«*%S*r4*lft 
WS£?r*-r4*f > -y^«SWI©*t«IU>X«:*j 

(13) 

[0119] 1 0 3 &cfB*B©*M?JU>Xfc£ t ^ffl 

HP^NAAS. 0. 7 5W±r-*4C£^14£-r4. 

[0120] li^a 1 0 4 CClBi£©^U>XB. ^ 
tt©0*T««*^4I^B5*«*Tl»4C £*»«£ 



(25) 
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[0121] 1 0 5&ClBiS©*f$IU>X«:. iWIB * 

tc*f LX . tS$R©ta^S fcttff^tCi&^fc Buf2>Pt^ U > 

x©*flpj©»f3eBin»rt"cisrffi«^o . o i a i r m s 

WF<Dmmvm%v t , Mie^jg&s a 2 e m 

»3*ifclMBiB2©#Jll*. fufB!fl2©tif#RfBI3$gf*© 
tf *RfB&ffifc*t it . t»*©iE»£ fcttW^tCj&S&iir 
IB>Ft^ U > X©*flB©Bf3£BP»rtr«OTiR* 0.07 
A 2 r m s OT©tt.ifl*t # & J: 5 10 

[0122] fiJfSl 1 0 6 tCfEK©2M3jU >X«. BtilE 
» 1 ©#W*EfiWif*©tt ffifi BiiffiJC*f 0 X . Ml BlSlg 
ifegA 1 <D%mfrh\&M21ritcwi?m 1 ©SB&CfcSte 

/E^PISt^NA ltu ffl^2©tiH8fB&J^©flNR 

f B»9 «:» L X , fjf B^JSa&g A 2 <D%W^ h tti W 3 *i 

fclgfem 2 ©**tc <fc £tft#E©iei§£ fcfcffl£tc.ftg)tc 

MtB*t^ b >X©flMM©Brffil3P£S[£ N A 2 ( N A 1 > 
N A 2 ) ilfci^, BSIBHHfrffiB. BUfB^Jl^SA 2 *20 

0. 5i (f 1/i/d) • f Dl 

f 1 :B*rAi7-iKriBia*H(IJt«:J:iia*rv<-7-4* 
•^to1±fcH«IB^}l«fiA 1 iCfcW&gl£8Ei§t (mm) 
i/d : U>Xttf4©d*S©Ti>'<£S[ 
f D 1 : mrlBSJf^i*^* b = b J h , + b 4 h 4 + b 6 h' i 

+ tcj;05e«3ti**KM88«'r*oyt (CC 

"C, h(i7feli^e,©iS3 (mm) t*»), b^, b«, b 

tt2^C, 4;X, 6*. ©ftttgRftft 

StC**) f D= 1/ (-2 • b.) CCfcOJEa 30 

WiJttUaSt (mm) 

[0127]±X (14) *«fc-J-C4{CJ:»). JSiSfi 

*»*5«fc tf^©fi*fi^©w:M^{c» or*i±eiR 

#■**. ^'7>XJ:<MiE-r*CiA5-C^* 0 J:5$(l 
4) «:*Jt^r7£ia©TRgli<±T. 60 0nm~8 0 0n* 

-25. 0^ (b,/A 1) ^0 

tctcL, 

b 2 : BtifEllW^^^b = b J h I + b 4 h 4 + b 6 h 6 + 40 

it J: -2.^88^08^*0 fc (ccr, 

hte%Mfrh(DlK2 (mm) -C£><3, b,, b,, b 6 , 

it 2 -A. ga. <Dft&mm.m!ix 

*s) t%<D*<D2X<D%$m.mtkmi 

A 1 : fti f BlfeJIifcg A 1 (mm) 
[0129] ±5$ (15) =5rftfctCi(CJ;0. 

mi ^ > X«c»»yfcH*f «jS-t?©iR^*liE©fiffl*«* 
-c££. -rftfc^. .has ( 1 5) tifctcitciO. 

u > xtdswfciujftftittt . is^fc^-effe£-r& 
l4±feJRM©^fiE©®:S'J ; &{5<!:^^f#/c■^i•^c^J: ^icr* 50 



©«^6aiW3nfcf)lB^2©^?:, H«IB®2©7fe 

flMBiBi^(^t(MaE«m«:)i* L-rawBNA i nx : $m 

[0123] mm. 1 0 7 «Cffitt©*hBU>XB. Baifi 

[0124] 1 0 8 fCBBtS©*N&!U>X«. BulB 

tcmcffiiEZi® u > X©;-< ^ 7 * - #x £S< ■£> <fc 
[0125] gf^a 1 0 9 CCfBiS©*tt$3L<>Xtt. fiyfB 

a. 

[0126] MI3&B1 1 0 KiBfl©*f«J U>Xtt. ^>^c 

< 4 i mmmmoms. u > xr * r . ;x5S*«/c 

^ 1 0. 0 (14) 
m©S^g*®©*^iC*t bt #±fejRM^fflJ£ilSJ^ 
frOMiT-r. ^2©±KB«T-C. 500nm«T©S« 
fi3lcii©^K:*t L X WJifeiRMAiffliE^JECC^ •) M if 

&<-c#. aBjs*/f©^^*is^© 

7fetf$RlESS«i*«c>FfLT, *n^ti©t»fRIBISMtc^ti 
^tiM»^c x # h *JBfiW J; 5 ftftfiWtt* -2, 
llJraHgi-r*CitcJ:»). ^*©^HJSffiJl (PR 
tf, CDfttl. 2mm, DVDtliO. 6mm)(D^ 
^C»7tttfRIB^f*CC*fL/-Cfc, ^SES^jSSCmi>« 

«wp«*^*ir4aMa^©wc»3e««aB j syK*** 

(w^.«. mwm&mo. 2mm«T) icMbxb. m 
«©sB»x«w*fc*tffl-r'5c i*i-e#s»!gju>x% 

[0128] l»3j<ffl 1 1 1 tClB*g©>ft^U>X«, iJ>* 

< i fc 1 M*^6Kffi©^5 U>Xr*-3-C, «?t 

0 (15) 

££©-e. minm^^mm^^ < , 

<. @ST^©lSl>*f^U>Xi-r4Ci3!»s-C#4„ c 

ct, b^ow^ts, ttyau^zicmttcmiftnm. 

t,c£K>, mftft¥mx§££.-?Z>m±&i&g:$:miEhrj:^ 
m^icm^L. -2 5. 0^ (b z /A 1 ) <0. 0© 
S«S©^cM (600nm-800n mM) 

5C. S^fi©3ti!i ( 5 0 0 n mmm.&.T) ©*^{C^L 

^J£©IA±feiRMt3:, S*!BJU>Xi3eas<i:©iaK:ES3 
nSfrlB^ffiiR^©^«J*ffliE^*^©?:. If*ffll 
0, 11. 33, 38, 39, 6 3X«6 5 CCiBti(©flJ 



(26) 
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fc££, i/d>55. 04ifit5CiiW*l/<. * 
ftiC<£9 2:&X^ Y >\s*>b2 <fflZ.Z>C ttfi-C% Z>. * 

I SA 1/SA2 I > 1 . 0 

fcfc'U 

SA 1 : HXMKSSt^^*^-^ (Z e r n i k e ) ©£• 
ffl5$&CJiigU Ofc £ * © 3 *«W*ffi«^JSS» 
SA2 iiRiMM^x;!/-^ (Ze rn i ke) 10 
3l5£KJitl3 Lfc £ £ © 5 #©J$ffiiKMJ&9- £ 7 #©I*® 
iR^fiK^ £ 9 ;>CCW*fflJRHRS» £ © 2 ^W©¥*lfi 
[0131] tt^l^XT-^T&^MX^DJIJfffJft 

no ©ffl^&ai>r$ffij|m©fiB**< ^-sfflifij*** 
-&©■?. ^u>x(cg* $ n -2, tp&morpsmM&t 

*rCf#SC£fcliLl>*». ±5£ ( 1 1 ) ?:iiWCiK 20 

Xtcg^StfS^JSCI^SEB sftfHfrtPfc© 
[0132] 1 1 3 fefE*E©>!*!BJU>X«. 'Ptz 

<£&i®&c. ^ttffliJ^6^-©^S«c[6jA>-orii{c. m 
*Tf¥ffl{c«fc OBuie^js^p.m^stifc^^^©^ 
s. 2>&< £fc#i©w#. sn2©BB3-;&tfSfi 

3 ©SB#£WL . iiulBlfl 1 ©g|$#R?>'Hu!B!fr 3 ©SB# 

ifeg a i <Dftmfrh<b^*mftaim-etb <o . fftaip 1 

©g|5^Sa*HulE* 2 ©SP#B. MfB0 2 ©^;t»$glBi*« 
t£©ti*RIBSiffiiC*J 0 -Ctt#R©fBSi£ fcttW4*ff 5 C 
<t*s-C*-5»<fc^tc|!iia^jSSA 2©«^e>©*m5r 

sufcnjttT?** c £ £"T *. 

[0133] 1 1 4iCfB*£©*H2)U>XB. 4>fc 
< £ £> 1 ffiCC. JBJrflUBK: <fc 9 \M%M* k ffl ( k 2: 
4) ©$g^«©^ (CCt. 7tttffli|^6*©^ffliC[S] 
#>oT. JlHiCgn. gl2. . m^^Mttr 40 

5 n-nasi i j&.am^ytm^< 

gCcteW-SHuiem 1 Stffg k^©»ffiiR^©^ffiiKM 

l&frB 0. 0 5 A lr m s JJ(T ( A l©*iliSS) 

0. fli5BgS2&<,»OSS (k - 1 ) *^©^^, ^Kc< £ 

4> 2 ^©3BfcB -eft-en. Misfit i&i^frk?fc3i#-2< 

-Slut BSH&ffiftg £ BH& & tifflKcS*>W ±©®stn 
ffi(4S* s Jf^3 ft. BUlBm 1 k #5fc#o < ^fiffB 



* [0130] WHim 1 1 2 &Cfe*£©>tf<l2?U >XB. Sfcffi 
iK^©5*. 3 ^©StffiiR^fiS^-Sr S A 1 , 
-XRZ>9 #©ESfflJRgl&a©«l£ S A 2 £ L/c£ * 

(16) 

sPBP»rt*»a«riBSin tt^oJSksesBo-eft**!© 

•C. i = l. 2, , k) £&SC££«f» 

£-*-£,, 

[0134] m&mi i 5ccfeut©#ri»b>XB. 
x ^ » e.»jss $ ftr i» * c £ £#ii£ -r 
[0135] fftsfas i i 6 ccBaiS©*tt»b>x«. ggfn 

[0136] fi*5 1 1 7 CCfBtt©>Pt^U>X«. huIB 
S*58 5%Ja±-C$>«.«f4*^Jf5fiR3ftr^-5,C£?:^F 

m£-rs. 

[0137] ift*^ 1 1 8 KIB*!c©>!t^b>X«. 
< £ fe— ^©EA^ekm©^ u >XT& 5Ci £!f$S!t 
£f 3„ 

[0138] t»*^ i i 9 icizmoyft'fav >x«. ti* 

^ 1 ftM 9 9 ©ti-Tft^CcfEiE©* f ^ r y'^bc 

[0139] m^mi 2 o cci ats© t*- a x*x 

-B. ^<£^>l^©iEU>X£ii>^< £fcltj?©m 
U>X£?:^. i!>* <£&-€•©— ^i^^rSlK^o 
T££Tflffitt?J««*.fca f5IBiEU>X?:^ 
^iEU^^XC^n^ft©^ ^^^7 0. 0JUT*-S 
t,>«BtiIBfi U> X?r^t?^ U > X©^ft^ft©T v ^ 
P4 0. 0 jy±T-* -> r , ^ < £ & 1 ffiCtf&wtR© 

[0 140] t*-Ax+^^N->$--?:1t^;-r-2,iEU>X 
OlT 'j^Wfil 0. 0tTF«>£U«:&U>X©T 
M0. 0W±T'*.SJS^. fte©*^^ («FiC. »SE 
KB. 7fet"'7 -j 7'gi&icmm 0 fc^©>(=tfJ U > 
X) "r»*-rs«U:&JRS{i«iE^:jEK:a 0 £ ^ ^, 
0*Tffi*^5C£{C«t»). ^©lAifeiR^?:^ 

cciiiE-r^c£*>-pr#g£fe^ <> wee. aw*?s©^i* 
S35>sg^fiffiJk: gft/hSiili o £ # tc^Ft^j u > X©^' -j v 

^r4> -^/clElff®^^ < £ 4> 1 SCCSWS C £icj: 0 , 
^ U>X©$ft±fejR^^mWOcMiE-r€> C £#-c£ 
•S. 3 €»tc. C©0ifTffitc. 7lc®©^jEgigS*ss^sfBij 

ic&>mm btctz ictm u > x©i#mnm#*iiE^£ 

«c^c^J:^^ffiiR^#14?:^ffc1iSC£tcJ;0. 3£« 
7 0. 0ttT-C*^,£. 5SJS(Ctel»-Ctin. UiStU^ 
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<, fflfiWRttK: flU>X©T *-<W4 

■So IEU>Xfc<£O*:ftU>X<LfcT?-<^#i4 0. 
±7 0. 0krTC*£C£#W2 Ul>„ 

[0141] ISjJGBI 2 1 C£liB*S©hr-Ax**;0£' 

P2<P 1 <P3 

[0 1 4 2 ] CftCCj:^. t-Ai+^;0^-K, *t 

HJrWSSK: J: 0 1'- ai+^/O ^-BflrCB 

u>x^©*^*^-cie^-rs^±feiR^i Ba»©Btt 

[0143] fi*ffll 2 2&ClEi&©e-Ax*;^>£" 

-b. miiaiiiKfffi* 5 . AM3i*4:)£5fc£tttfj-r£3fc«Bi© 

[0 144] fS^ffll 2 3KfBiS©t:*-AX*;^>2' 
-B. BWEIsttrlij&J. A«#3-tt4*Jl!*Hi*-rS*iB© 
«Sjftg#fi*fiflBcc*/ha«i L fcBtc . tbSttPJtceB 

gn-2>^3t;U>X©^* ^f 7*-#X#S5a< &SJ;5& 

[0145] ffjfcJIl 2 4KfBiS©fc'-AX**;0 2' 
-B. mrfEHSfffisOS. Al*3*4*!l!*a*-r4*«© 

^«^(C«/J>^LA:IR©aiffl«U&«rS*T«:*iiE-r 

[0146] f»#ffll 2 5 &tiEsS©t-AX*;* 
-tt. IWEiOttB***. J±fi2. 0«T©Wf4*»6JI5J« 

SB»«BK^©fia*6*r * S„ 

[0147] f»^l 2 6iCfBt!t©t*-Ax*;^># 

-B. mlBoJKiS^. y'vxi-yZtmfrhl&f&Zti 

fI£S«-r-£C<fc#i-C*. SfcEiiI&"5JS6g3i©3fc8i:£ 
[^©j^iftj&SpItBt&a. MK> HHJrffi-^EJslifcSMS 

[0 148] m^mi 2 7&CfBiS©t*-AX*X7-C>£* 
-B. MIBnJSbSS©^^ < £ 6 1 BHK#»ffi*^rr* 

[0 149] m^mi 2 8{C5BiS©tr-Ax + X^'>^ 



!7) M120 02-82 280 
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* -B. AS**-i*S***a*-r**iB©f6Slift*tc*5W 
S2ttA7-5:PltL. BUBB^JgifcgJ: «3 1 0 n m3® 

K> 1 0 n mfil^Kcistf 5ili^"7-^P 3 i bfci 

(17) 

— b. BtriBDjabs*^. isw«***jo. 5%«tt-* 

[0150] ft Sera l 2 9«£fEt£©tf-Ax*X.K># 
10 -B. HUBB^JKie*/!) 5 . AS*3-tt-2>7lci®©IEig^S©?t 
Kjftlt, US 3mm(Cfo-W^F«3g(5Mi®^*S8 5%W± 

[0151] f#*9 1 3 0 teiE*S©tf- Ax 

-B. y^x? ? ^tt^e^snr^sct 

[0152] f#jJ31 1 3 1 tciEt8©fcr- Ax* 
-B. 'J>& < i t. 1 ffl«^II*tf SC 4*»tiT 
■S. 

[0 15 3] f»*rai 3 2KIEi£©t*-Ax*x^>^ 
20 -B. $kmWkm&0. 5%OTt-A5tt^6«3 

[0 154] ffScrai 3 3{ClEtK©f-Ax*X^>^ 
-B. A»3-tt4*jH©iai*S©3t«:*fOr. /S3 3 

[0 15 5] fi^l 3 4(CIE*g©t-Ax*X^>y 
-B. lf*^8 7!)^3 3. 3 6 7*M6 3©l>-rti*HCie 

-rs. 

30 [0156] *Wffl»>tirffll,>*iaJrffiiB, 

©aiffi, 0d^.Bu>x©^ffitc > u';-7%g9:wc. 0 

«K«tor*»©ftK*^itSf¥ffl*«Ffc-efcJI5« (X 
HDCCitU*. — 3©*^ffiK@*r*^D4«* 
i£Dttl»«i*&**a»£B. @*r*£t;*«W&lr> 

(C. *«*«*i^4-r*«|5I^Rtt©ie*4l/-CJgfiR3 
ft. 3ttt*«tf^Fffir*©l»ffi***i«#lft»B«»© 

«fc -5 &Jg1*3ftJ»l6nT 1^-5*5. *©«*: 5&JfrK&$t* 
©r&S 0 «wc. *©«fc5fciBttK©*^«Hfi'C*SC 

40 

[0 1 5 7 ] ^WfflS+CCfc^-C. *M3jU>X<!:B. Jfc 
mic B3t fcf » * T ? «f BfS««:?:^« L fc 

tttt«:*n,»-c. *fc*««e«*flEflB©fi[H-c. cni 

-r ^ < Kg ^ ti a Mftim * w-r a u > x^jg o , 

)A^CCB-e-©U>X£ftCC. Ti'f ^X-^KioT^ 

i*>-e©3i&«*isi«:faii^itt«cu>x»*«-rfe© 
£-ra„ 

[0158] *WifflS*K:*Jt»'r t Sl^^iB, ^ 
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0* v^U>^U>X (AW3ft&fSifcft^£W7BI? > 
<b-r£3 'J £tg-<rfc©£-f 3. fib. 

ft? 5 f- Ax *X > #-!£©— ffcffKCtSfilS tt&4> 

&< £fc##* : F©i6£tt-e*o't. -&©»£{*£$/& 
(*. Rtf*©Stef*©— BB©***^*. ccximit 
». ffl£fc©u>x*>»3&-?-c<,>-cfcj:< . s/c, -ene. 
tggt-c^^rfcit^ io 

[0159] *HJJffl#4j(c*5l^r, tf-AX^XA^?' 

ft (lettf^ffl. H53iflUB*£tr> *?J3epJl6-c*or. 
> X^©;ft^fl^© IS ( u > *SWTOfc**f« ) 

<tfc^fix^nfc4>©-c*n«. mmc*<D%£®*tf 5^ 20 

[0160] *?§fflisiftcte(<>r. a«ffiiRM©^®iifu 
tB#±feiRM<!: tniE-r z>^®L tit. mmnm^m^ 

fc<t^.«— o©^^^-g-©ft^» (mtf. t* 

uri^ti^r'*>sci*^i»-r^>^©r'S><9. m 

iS© -5 %g^^S©5SO*?rffi*fT-5^:!K©-&©fE 

[0161] *Hgfffl#tti ( cfcCi-C. ^HO^fittSOflft 
/Jn^«j£«. ;ftig©JR5!!i£fiCC>!tL,T. ± 1 OnmOl 



X= 



h 2 /r 
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jRH%3|ta)fci#tci»t>i9>4@jTlR5SittteT?**0. 0 
7 A r m s JiTF (CCt, A ttlgffl-f 37fci®©«JS$ 
S) r*5Ci«K, 3 SIE±©H«f!fJ8 
f^iLtO. O5ArmsOT'C$)? 1 Ci*5J:0!if 

[oi62] ^wmmmcte^x. ytmmmt&w {% 

?-<Ki>) tLXte, {aixJi, CD-R. CD-RW, CD-Vide 
o, CD-R0MH©M1C D. DVD-ROM DVD- RAM, DVD- 
R, DVD-RW, DVD-Videol£©-§fIDVD. gtmiMDI? 

©^ j x ^tt©^«E©?fetf SBBft&ttfeJ: y^XiStt©* 
fflC»SaBJSffii{*. JI3#0 mm-j-&fc>%»JB»«a* 
[0163] *B^jfffl#d3fc*3^-C. t*#©SB»*Jj:a t li 

ff £-f 6 C i * t, > 5 . f^7 ^Eli . 

»tc» ux asm* ft \,\ %t!<Dftmmmmmczi o r 

{J#S££*t 5 fctofc/B i >6 ft & ©r* -o x h J: i > u . 
7fett*giB$a^f*ic^ u r aiasa^ fc«s^?:tf ^ , 

»iJ©7fet»$Rf BfttftttCcft L r ttSBttRCfS£*fr 5 fob 

icmi,>htiZ>£><DX'$)-3X£>J;^. ccn^B 
Stat. mtmn*im?m.&cti>'£isi><DX'ibz>„ 

[0164] *^W©^f ,i-7^ ^»g«, &m<D7' 

AVSg, rtya>. *©te©tMWB3|s!SS©ffl»*iJ:Cf 
fctta*©«aite J:Cf/S£ fcfctS*«iS«:««H- & 

[0165] 

[|6IB©3Ufi©^« ] 3^«t©^tc*sl ^xm^ htiZ> 

#B*Mtt. ^© [«i ] fit, x«*i4^ 

|6J©#. h«^#iS[S*|6]©#, ^©ittf^^riEi 
L. r tiifi*lft**a. /c«Rltffi». A lf ra#*ffl« 

[«1 ] 



1 + V 1-(1+/c)h2/r 2 



+ Z A2ih 2i 

i=2 



[0166] *36Ml©»fflt-CSl»e»*iSB«riitt. *88 «> 

[^C2] . 

1=1 



50 [0167] «T. *«!8©»jattK3S©»*{C-3l> 
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CCfcl^r , m 1 CD^t«BIBii«ft 2 3 K*tLTffi»*J cfc 
tf/S fcBB££tT 5 * 1 1 » 2 «t a 

36»i i ittaftfioatt*»2*iBi 2 -en 
cc-r^>7fegg^^3r^>^tr-A^-7*»; ^ ^6 2 e 10 

- A X V V v $ 6 2 a* 6<D7£3££7fr# f HBS»J«#<D« # R 
Ba»ffi5fcJftjfcr*^U>X3<h, ^«K»J«fl* 
60S8t**«*-r**«aiS4 1 , 4 2i^ixtO 
4« a*. 8fcfcj&9. 9B>"; > F'J^UU^X. 7 
1, 7 2ttl/4«fi«. 1 SfcMfciBU 1 *P6<D2feS0fc 

6«BflU>X k 1 7ttJSS*jlcm*^l!fra/ca«>©*ny 

[0168] MCC, *ISSfi(DB«CC*Jtit:«, *t*»U> 

(Wjr-»<Wfc**£^***« 1-14 tCte^Xte, 

- io > ^©fc u > X 3 * tc ffflftT £ T 

UiiftfiA 1 = 40 5 
nm©U-1fje*»UL. »23K«1 2WiftfiA 2 = 6 



#B8 2002-82280 
56 

5 5 nmCDU-1f^^r*ftBT^^4>cr)<h-r^ 0 
[0169] OTtC^4Hffi0jCCtel>T, HiStfiJ 1 , 
2, 11, 1 2«, #^U>X3&C@^ffi£f&WT$iLh 

iEU>X4KWS©*»*ffll^r«Lbai|JBI*»jEL"C 
S£Jfifll6~8, 13, 1 4«, tl/>X5 £IEU 
>X4<D4>&< ii)-^C@}rI^r^U>X3 
®«±ejRa«:MiEUT*jf3. HJ60I9, 1 OB, StU 
>X5£IEU>X4©^<DJRW£, JEU>X4 6CHW 
fc@*Tffl©t^J»*r*tft U >X 3 ©$4±feiRM^ffliE 
Lt^5 B HJ6W4, 5, 12», 

H^«rtf 5Wr*S„ ft, «T©*PBJU>X(Z)||j6Wr 

®7K^0 . 0 1 %&,TX, #iSaSfi4 0 0 n 
^CctS38a**S9 0. 5%SJ>«g7 0 0 nm(D 

UXMKDt:? yy'mmcte^x, 0J*«, fg2?£ 

SI 2£ 4 *9^>j>yu>X22i, t'-AX7*'j7 
£6 2i. ^tUS4 24, l/4«fi«7 2£> #n 
^7A1 7 4*BX0l»C^c<fc i 5&J»«i-rSC:4^r* 

[0170] (safcw Dine, nss#i 1 ms, 

rttefcor, 1 0<D^#*S£ 2. 5X1 

0" 3 )^r, E (ffl?Ui* 2. 5xE-3)*fflOtSL 

[HI ] 
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A I 405nm 

NA O.B5 







r(mm] 


cKmrn) 


N il 




t 




-604.71 1 


0.8O0 


1.9140ft 


23.fi 


2 




7.535 


1 000 






3 




a. 122 


1.2O0 


1.50717 


81. C 


4 






1.000 






5flStV> 




oo 


0.0O0 










1.233 


2.688 


1.52524 


56.5 


7<#£JB*[fi2) 




-0.931 


0.334 










oo 


0.1 OO 


1.61949 


30.0 


8 




oo 


O.OOO 








ASS iE « 






SB in Qui 






K 


-6.8440E-01 






-7.0001 E-03 




A* 


1.7O85E-02 










A* 


2.441 7E-03 










A. 


1 4011M3 










"IB 


3.9966E-04 










A 1t 


-2.O375E-04 










A„ 


1.89O3E-05 










A„ 


2.623 1E-05 










A,. 


2.3047E-05 










A» 


-1.4976E-05 






















K 


-22.I7342G 










A* 


0.345477 










A. 


-0.821245 










A. 


0.890651 










A 10 


-0.391613 









A tl -0252257E-03 

A„ -0. 10906 1E-09 

A,« -O.166822E-10 

A„ -O.250470E-11 

A w -0.370377E-12 



[0 17 1] H2tt, je^Ffll CC^^©U>X5 iE 

iCfelvrtt. iftfi4 0 5nm<DSBl*iSl 1 *M»U 
>X3©fWBHJP»NA0. 8 5 <t<30tt*-&*>1±6C <fc 

&^jEU>X4<D»f4iLT. *tl«nvdN=2 3. 
8, i/dP = 8 1. 6<D*M4*jBC^ JgCC, *fi»U>X 
3©iyaWJ©ffiiCC|p|JrfflS:KWSCir, *f12?U>X3 

CCtot^rW, fN=-8. 13 (mm). fP=9. 4 40 
8 (mm)T»0, f = 1 . 7 65 (ram) , f D= 7 
1.48 3 (mm) r&£ 0 



[0172] *»©aii»sc!>a/j«tt 

4i^ifiK^±^L//ci#cc*f!Wu>X3r«, fBlEM 

tiWCir, ftU>X5iiEU>X4©|fflH4/hS 
[12] 
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59 60 



WFE rms 




Y=0 V m 


0.004 A (1.00mm) 
0.011 A 


WFE.rms 


•HOnm 


Y=Oum 


0.005 A (0.75mm) 
■K>.47 


HOnm 


Y=0iim 


0.011 A(1.27rnm) 
^0.64 


WFErms 


+30^ 
-30^ 


Y=0/jm 


0.008 A (0.80mm) 
0.024 A C 1.22mm) 



[0173] (HSSW2) «3«C. HJ6WI2K:*jW-S, 10* CCK T *7jrr„ 
fiU>X5, IEU>X4, #^U>X3^6&£3fr^* [S3] 

Al 4D5nm 











N,, 




1 




-6.551 






30 JO 


7 




5583 


1000 






3 




8543 


uoo 


1 .52524 


MS 






-5.384 


1.O0O 












O.O0O 






■WW. Bfrffii 




1.233 


2.6B8 


152524 


965 






-0.931 


0.3M 






a 






0.1 QO 




3OJ0 


s 


e© 


0.000 




















K 


-B.S440E-D1 






-7.0OO1 E-03 




A« 


1.70B5&42 










A. 


2.44I7E-03 










A. 


1.401IE-03 










A* 


3.Wfl8E-04 










A u 


-2.0375E-O4 










Xt4 


1.MO3E-06 










A» 


2.B23IE-Q6 










Ao, 


2J047E-06 










A» 


-1.49J6E-Q5 










mass 












K 


-22.173426 










A* 


0JJ45477 










A. 


-0.&21245 










A. 


0-B9O651 










Ai# 


-DJQ1613 









A„ -0i52257£-O3 

A M -O.1090B1E-09 

A H -O.1KS22E-10 

A„ 0.250470E-J1 

^ 0.37M77E-1 2 



[0174] B4tt, *Jfi*JJ2«:«-S*U>X5 <t, iE 
U>X4<t, »*U>X3©#^S«^t?*4. 05 
tt, S*gju>X3«:^3CPSacffiJR*ia"C*S. SSJ60S2 
*CtoC>Ttt, ifcR4 0 5nm©*13fc«l 1 *t^U 
>X3CD^ffiiJpgp^NA0. 8 5iM^Mta«3 

b>X4cDW5f4iur, ^n-en^dN-30. o, v 

dP-5 6. 5©W*4«riii>\ EK. *t^U>X3©3lfc 
««J(DffiCCll*rffi4t8:W4Cir, u > x 3 -e#££ 

-Ctt, f N = - 4. 75 (mm) . f P=6. 47 (m 



m) f = 1 . 765 (mm), f D = 7 1 . 4 

8 3 (mm) X'$>& 0 

[0175] %gmm^<Dm&&Ws&&w*wu£$ttm 

40 «fflJB^ra^&fe©<t&oTlr>4. *M»U>X 
3&D«MiR^aS(l^ffliET^^I34bT, ©U>X 
5S^iEb>X4CCy"^^^^ ^W4£ffl^&C<LT\ 

[*4] 



(32) #6820 0 2 -8 2 28 0 

61 62 



WFErms 




Y=0//m 
Y=10xim 


0.OO5A (1.00mm) 
0.009 A 


WFE.rms 


+10nm 


Y=Opm 
Af B (jUm) 


0.OO5A (0.91mm) 
♦1.30 


-lOnm 


Y=Ojum 
Af B (//rn) 


0.OO9 A (I.TOrnrn) 
-1.60 


WFE_rms 


+30<fc 
-30t 


Y=Qpm 


0.007 A (0.88mm) 
0.O17A (1.13mm) 



[0176] (HJB«3) «5fc, HJI5W3CC*5W4, 10* CCB^TS^-**?*-*"., 



Al 405rvn 
NA 0,85 









(ftmm) 




vd 


1 




-20.486 


0.800 


1.8140S 


23 .a 


2 




14.728 


1.000 






3 




26.278 


1.200 


1.90717 


81.6 


4 




-7.040 


1.000 










oo 


0.000 










1.225 


2.845 


1.52524 


56,5 






-0.763 








8 




oo 


0.100 


1.61849 


3Dj0 


9 




oo 


0.000 







3*3* asi 




K 


-0_ra»7 1 2 


A* 


D.166009E-O1 


A. 


D.209051E-O2 


A* 


0.157932E-O2 


A 10 


O212509E-03 


A„ 


-0344184E-03 


A,< 


0.119417E-O4 


A,i 


0.577745E-04 


A,. 


D.4081B9E-04 


A» 


-0.257292E-04 






K 


-20.033672 


A* 


0.331327 


A, 


-0.8B1378 


At 


0.965015 


A|g 


-0.412771 


A,i 


-0.252257E-03 


A,4 


-0.1 10756E-O9 


A U 


-O.I58921E-10 


At* 


-0.253030&-11 


A» 


-O.370376E-1Z 



[0 17 7]B6tt. SU6«3tc{^4*U>X5 iE 40 
U>X4<h, *M»U>X3C!)3t^fl|fiS;Hr*i 0 07 
fct S^U>X3iC3^3iP-5»ffi4XMHr«>S. S£tt0(3 
CCto^Ttt, iRg4 0 5nm©f 136«1 1 *M»U 
>X3©«ffJBHP»NA0. 8 5t©ffl*^*>1*CCj:0 

ftvdN=2 3. 8, vdP=81. 6 C 
f N=-9. 27 (mm), f P = 1 1. 08 



(mm) f=l. 7 6 5 (mm) T?£>£ 0 

[0178] *sa6W^o«s^tt*4ii«iaa:a:{bB* 

[«63 
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mmm 



WFE.rms 




Y=0 fj m 
Y=t0i/m 


0.01 OA < 1.00mm) 
0.01 T A 


WFE.rms 


+10nm 


Y=0//m 
Af B (^m) 


0.025 A (0.87mm) 
+1 .81 


-IDnm 


Y=0/im 
Af B (//m) 


0.021 A (1.21mm) 
-2.03 


WFH rms 


-30^ 


Y=0^m 


0.028 A (0.70mm) 
0.024 A (1.28mm) 



[0 17 9] (j|S6^4) 317 tc, HJfeffHiCteWS. 



C*7] 
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65 



mm 2002-82280 
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SE*4 

A2 B55m 
NA1 0*5 







rOnnO 


cKtottO 






JHHi 


&tk£JC9 




OAOO 


1J)'B49 


30.0 






— 1 1 










a.?4a 






56.5 


Hi 




1.700 












-0700 


















564 














0 










1.B1MS 


30.0 


10 


CO 











Xi 


\i 




2.271 


O602 




9.406 


0261 




0.100 


O&BD 



MSI 



K 


-1.C22440 


A* 


ai91M2£~02 


A* 


0.I5>»53E-<J2 


A* 


-0J747I4E-OI 


Aw 


-0l3MSM£-O4 


A» 


-0 4MSSJE-15 


Mil 




K 




A« 


-0l3U2I6£-O3 


A, 


(L336.'/dE-C3 


A, 




A lo 


-0.7K2548E-D3 










K 


-4.375062 




-O.792778E-03 


A. 


0.I0O4ODE-02 


A. 


0 32508SE-03 


A,. 


IE-00 


A„ 


-0.5B70B2E-07 


An 


—0,445 98 3E~04 


A» 


-0.1BSS0&-06 


A« 




Am 


O.tOOO I0C~D3 






K 


-D.15M57 


A* 


0.7(MZflB&-04 


A* 


0.247SCOE-C3 


A» 


0 322371 E-C3 


At« 


0.81233^-04 


A„ 


-0 531635E-CM 


A (4 


-fl.33B723E-04 


A,. 


0t9131«E-05 


A„ 




A» 


0.BMBOO6-06 


K 


-7.03aCE-O1 


A# 


JO173E-02 


A. 


-I.940CE-03 


A» 


7O62IE-03 


Ai» 


-fl B7I7E-CH 


A„ 


-Q.WME-tU 


At, 


66493E-03 


A,. 


2.6047E-04 


A., 


4.7069E-05 


A* 


-4452SE-05 






K 


-20315*05 


A* 


0217031 


A. 


-0.430*13 


At 


04IBB67 


A„ 


-€.11 BIOS 


A** 


0/467287E-02 


*m 




A., 


0.1JM5JE-M 


A„ 


0.1 S 72216-10 


K, 


6.19240BS-11 









-1.0000E-O4 


b. 


-2.33S6E-M 


**l 


-7.2905E-O4 


b, 




b,o 


-5.0MBE-03 


k» 


-1.BB3IE-04 




-1.0Z33E-04 


b>« 


5.S754E-06 




ZJ555&-CB 




-1CS*5&«5 



[0180)08. 9«. ^4©S^Wc^-SftU>X 

s„ no. i la. wz&Kffimimmmctth'cz: 
>x3«:*>3&»satffijixiiia-c&s. nfeW4cc*j^-c 

«. P3— **»*ffll»r. *fi4 0 5nm©»l**l 

1 i . j§Bj§S«)!0 . 1 m m<D*Mmmm#t 

£fc>i*. XB**6 55niDO»2*ll li. fiHS 
ffiJfO. 6mm©*tWfiiB^tt£©«*£fc>tfKJ:g 

tii«©e»x»ii* i feff 5*h: »>7j :/£«©«-<?* 

4. »SM4Kfcl,)-Ctt, ^U>X5RO'jEU>X4<D 



40 W4i Lt. -€-*T.^ni/dN=3 0. 0. i/dP = 5 
6. 5©tm*ascir. *l±feiRi&**SjELt:i> 

^SSWcfc^Ttt. fN = -3. 82 (m 
m). fP = 6. 85 (mm) t?M. f 1 = 1 . 76 
5 (mm). fDl = 5000000. 02 (mm) "C 
&*s. ffetgi&gA 2 = 6 5 5nm(t*5tf.5*t!BjU 
>X©#..^glW. f 2 = 1 . 8 0 4 
[0181] mfc«4KlB« ( »-CB. ft&*j£1ffiR8S»» 
ttK:bW4»waiOT©*l»CCjBHLT3^TSa®JR 
H©£tt*. «»J#>6»C l«(OtU>X5. lft© 



(35) 
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X5. iEu>X4K:7 - 7X^^ ^ttf^ffln&cir, 

***©e»fc ■ u»««^©&ffl©e«*H-s-ci» 

[*8] 





405nrn 
NA 0.85 


655 nm 
NA 0.65 


WFE rms 




Y=04 m 
Y=10/i m 


0.008 A (2.27mm) 
0.025 A 


0.008 A (0 60mm) 
0.030 A 


WFE_rms 


+10nm 


Y=0ii m 
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Kmm) 


d(mm) 




v4 


l(4m»l> 




-17.662 


0.800 


1.66846 


24.3 




7.461 


1 500 






sCMim) 


7.21 B 


1 200 


1.52491 


56.5 


4CMriE2} 


oo 


2.500 










CO 


-1.000 










1.194 


2.650 


1.52491 


56.5 


7(0*354) 


-0.973 


0.355 






a 




oo 


0.100 


1.61949 


30.0 


9 


oo 


0.000 















#9151 








K 


-180.985319 


K 


6.460482 


A* 


0.213341E-02 


A* 


0.3O3589E-02 


A. 


-0.3OT153E-03 


Ab 


-CL127523E-02 


Ab 


-0.923446E-03 


Ab 


-0.681 01 1E-03 




0.434595E-03 


Ato 


0.354529E-O3 










K 


-0.683354 


K 


-21.704418 


A* 


0.162029E-01 


A, 


0.306021 


A, 


0.154908E-02 


Aft 


-0.639499 


A* 


0.2S0288E-02 


Ab 


0.585364 


Aw 


-0.38771 1E-03 


Aw 


-a2 1S623 


A« 


-OL35B222E-03 


A„ 


-0.252265E-03 


A„ 


0.148419E-03 






Ai. 


0.119603E-03 






A« 


-O.3O23B2E-04 






A* 


-OJ10520E-04 






GWVftft 








tHttrffil 




EI#riE2 




b, 


-6,7880E-03 


b t 


-9.7794E-03 


b* 


-1.Z066E-O4 


b 4 


5.1838E-04 



[020 2]I24tJ 4 ISJSW1 0CC«4fiU>X5 



50 <fc, IEU>X4<i:, *fi»U>X3<D7lc^»flEHr* 
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£ Q SSKSWl Ofcfcl^Ttt, #?S4 0 5 nm©I \%M 
1 li, »WU>X3O«fliJHn»NA0, 8 5£©« 

jEL/rc^S. Z<Dt%. *t«JU>X3£. »HiR^»jE 
^SiLrtDfliU>X5S^iEU>X4iSr^to-e/t^ 
J5S^O(»±e*ia*«|jEiliW<fr4C<!:r, 02 
3*rCl>SJ:5CC, »l*iSl lCD^Ji^S (4 05n 
m) <D«ffiJRH*-^iS • 3S«SflM<DScffiiO^*-^ 

K, ^JRS»iE*S<!:Lr©?I«ifi3Rr*4fiU>X 

5^I#tlIl/>Xil/cC(!:r\ ftU>X5CDiB1S 

flU>X5&CWEU>X4<D**f4£l/ 
T\ ^netlvdN-2 4. 3, 5 <D$t 

nzm&ct-c. *fftU>X3C[>**±fejRII*tiIELr 
JEU>X4CC^JpL^leI*f^©ftiB*e«Lr* 



(45) #132 0 0 2 -8 2 28 0 

88 

*C^S. ift. *^HfeWtC*Jtit:«. f N=-7. 7 8 
(mm) . f P = 9. 95 (mm) t*^ f = 1. 7 
6 5 (mm) r&& 0 

[0203] *mmm~vte. #*£«fw-r 4«o ** 

ft u >X 3 <D36ffl«©B<DlH.* J: ti *t(MBiBa«l*HIJ«: 

>X3©*fe*«ffl|©ffi©*«iijflB3%/h3 < PUx.^ 
C Ctltt, W&U>X3<D/hSfL 

10 [0204] ^mmm( f cmihytm(ommm.m$>h^t 

5, XEU>X4{C^^X^^^tt*4*ffll^Cir, 36 

cwBj u>X3cd7*-#>-> a> & o 

[*2 0 ] 



WFE rms 




Y=0^m 
Y=10^m 


0.004 A (1.50mm) 
0.01 1 A 


WFE.rms 


+10nm 


Y=0|im 
Af e (/im) 


0.004 A (1.29mm) 
-0.94 


-10nm 


Y=0tfm 


0.010A (1.72mm) 
+0.82 


WFE_rms 


+30°C 
-30*0 


Y=0jUm 


0.01 3 A (1.26mm) 
0.023 A {1.76mm) 







[0 20 5] #S6S60ilK:*sl»-C«. S25 

£ omc zfjjt- *>m<D*J -j -J <J > if U > XtfSgStt 6 ft 
r^a. zombie. *}-yVj>#i>>x-em3i-?2>M 
Jifetf^ 6^tfeM<DWi£(cJ: o -rffliE-r & c t 40 

[ 0 2 0 6 ] ECCSfc. *ff#Ria^ttO>J-ffl^^ 1 m 

msism <t $ 2 nmeBtiMi £ © 2 rxomti tmzm » . 

©J; 5 * 2 ■8B»^<W6ti«3aJW«*K:» urtlWR© 



msmm omms&m & -cms ©a t » k <t ns^-r & 

AAS»©«nffl(^6*(cSr 1 WWSBtMI. m 2 ttfRiaii 

©<i:br©*u>X5 iiEu>X4i©ispi^h§<-r 
sctttiij. ^2 it«ia^©ttfBieiSffiK>(t b-ctt 

#g©IB^X«S*?:-r-SC £*ST?S&. 
[0 20 7] (^tfeff) ll)i21(C, 1 1 (C*5 

[*2 1 ] 



(46) mm 2002-82280 

89 90" 



A1 405nm 
NA 0.85 



55No 




Kmm) 


dCmm) 




V d 


1 (#S&fi51> 




-11.505 


0.8C0 


1,52491 


56.5 


2 <#i&S2> 


7.202 


3.000 






3 


oo 


1.200 


1,52491 


56.5 


4 


-6.458 


3.0OC 






5 tmn 






0.000 






8 (#U$E3, l""J£r"""i1) 




1.258 


2820 


1.52491 


56.5 


7 <#Sfc®4J 


-1.023 


0330 






8 


anas® 


oo 


0100 


1.61950 


30 O 


9 


oo 









mm®®. 

K =^47.86 1166 1=11.382515 

A4=0.40l 592 x 10** ^0273409 x 1QT 1 

Ae=0^80827 X 10~ a A,=0238867 x 1 0" 1 

A B =0.6942&4 x 10" g Ae=-0.8B487 X 1 0" 3 

A 14 p-0.4B3 1 01 X 1 0" f A IO =-0.324593 X 1 0** 



^^7.0831 X10 - ' 
A4=1.B891 X 10~* 
A^-l-SS^xiO" 3 
A«=4J129K 10" 3 
A 10 =-ai523X10 M 
A lz =-8,1023x Kf 4 
A, 4=6.1 783X10"* 
A V e=1 .7038 x Iff" 4 
A te =^7.7915xi0" e 
A N =-1.B3S7X 10" 5 



X =-32.230932 

A 4 =a20208fl 

A B =^0395943 

Aa=&28«204 

Anp-0.71517SM10"' 

A 12 =-0.25228S x 10~ 3 



b,=-1.7601 *10"* 
h*=-2^203x10" 4 
892x10""* 
1^2.4765X10"" 
b^p-d^TxIO"* 



[0 2 0 8 ] B2 7tt, ^ftWl 1 tc«S«iU>X5 30 

£ Q HSfe#9l Itefctvctt. i8fi'4 0 5nm©Sl36I 
Hi, 3E*J»b>X3<D«ffJraP»NAO. 8 5t(Dffl 

JUfcWIl HCfcHTtt, >tf^U>X3(D^:»JCO®CClpI 

<t*5 3&lHl«f U>Xit4ci"C, #%U>X3CD«Lhfe 

C£T\ :ftb>X5(D«;K*> ? + >yx7-IS0S 
iva*. fN=-8. 32 (mm), fP=12. 30 



(mm) f - 1 . 7 6 5 (mm), f D = 2 

8.417 (mm) "C*4 B 

[0 20 9] *|IS6MtctoWS36i!B©ffiS^tt*4liW 
5, JEU>X4CC^7^^^^ttf4*ffltr^C.<br, * 
[*2 2 ] 



91 



(47) 



2002-82280 



92 



WFEjTHS 




Y=0jtim 
Y=10tfm 


0.008 A (3.00mm) 
0.011 A 


WFEjttib 


+10nm 


Y=0//m 
Af B (jim) 


0.007 A (3.01mm) 
+0.12 


-lOnm 


Y=0^m 
Af B <j/m) 


0.009 A (2.89mm) 
-0.36 


WFE_rms 


+30^ 
-30°C 


Y=0/im 


0.016 A (2.80mm) 
0.029 A (3.21mm) 



[0 2 10] (mmi 2) 312 3CC 4 HJfifi?H12tC*5 



[*2 3] 



At 405nm 
A2 855rtm 



NA1 085 
NA2 0.65 







Kmm) 


d(mm) 


Nj,, 


v d 


1 






-14.4B1 


1.000 




56.5 


2 


(*S»E23 




4.469 








3 


<#S8B533 




5.516 


1.500 


1.52491 


56.5 


4 




oo 


1.700 






S 


c«ty> 






-0.700 






3 






1.2C3 


2.407 


1.52491 


563 


4 




-1.207 








5 








1.61950 


30.0 


0 


(3D 









* =-303. 128595 
A4=OL7Ua268« 10"^ 
A»=^1 89289 X10 H 

A 0 =aieo2i3»io~ 1 

A 1fl ^0.2715BI x 10 * 
^E34 

k ^6.8335 x 10 -1 
^1.6203*10"* 
Ac=1.M91>c1C^ 
Aa=2A929 w 10"* 
A 10 ^3.6771 k 
A )a =-3l3B22 K tCT* 
A |4 =1.48-J2X 1D" 4 
A.^l.iaSOxlO" 4 
A tB =-3_C230 K 10" 4 
A J y^U052x10~ S 

br^1.1002*10~ a 
b*=-1.0B24 x tO" 1 

baS-fl.BBfll x 10"* 
b 1ff =-4 2391 x 10"* 
b It =2J319xiO-* 
b u =^3482x10"* 
b,e-®-2757 k iff* 



K =3.803233 
A4*0.5&89S0X10-* 
A,=^0.IB7364X10 _1 
A,=ai 13857 x 10*' 

K =-28,275787 
A*=0.291W2 
Ar=-0.5 13328 
A^O.415334 
A t< p-0.137436 
A t r 3 -0J52265xt0" a 



1 1 11 


A2 


ItiliiLiiil 


4.000 


0.335 




(L377 


Gl200 




a 100 


0.800 



k =1.637627 

AP-asdsaaoxio" 4 

Ai=0.115426x10" a 
A«b-0l343753x 10* 
A„;=OJ8551«X10~* 



[02111129, 3 0ft HJfcWIl 2(C^S*U> 

*s. 03 i, 32ft aas*«f«8Mk*atft«:*tu'r 



U>X3Cc^*>-SacffiJ|XzlH'C*« 0 HJS091 2fc*sl> 
rft El— *^»*fl9t*r, «fi4 0 5nm©*l*jB 
Hi, 1 mm<D3tt»*IBBa«*icc)jB: 

50 X»iRfi6 5 5 nma>»2je«l li, S?8 
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f N = - 6 . 39 (mm), f P = 1 0. 51 (mm) 
T*9. f 1 = 1 . 765 (mm), f D 1 = 4 5. 4 
6 (mm) -C&£ 0 ft 4s, £HfiifcBA 2 = 655 nmtC 
*J^S*fift U>X©j»*JE««. f 2 = 1 . 7 9 "C* * 



(48) 1$BB 2002-82280 

94 

[0212] *SlttWtc*jW436aH©»fi^»*4C^tt 

£EH$&©*c\ sfc9§t*&H8-rs. «2 4^6BJ36^&J: 

5, IEU>X4iC^^X^^^WI4^fflC^C<br\ ft 
[«24] 





405nm 
NA0.85 


655nm 
NA 0.65 


WFE.rms 




Y=0|im 
Y=10*im 


0.005 A (4.00mm) 
0.033 A 


0.002 A (0,33mm) 
0.014 A 


WFErms 


+10nm 


y=oum 


0X11 A (4.01mm) 
+1.45 


0.002 A (0.36mm) 
-1.28 


-10nm 


Af B (*/m) 


0.0O7 A (3.99mm) 
-1.28 


0.003 A (0.32mm) 
+1.28 


WFEjms 


+30t 
-30^ 


Y=0*/m 


0.01 6 A (3.85mm> 
0.028 A (4.17mm) 


0.005 A (0.33mm) 
0.004 A (0.34mm) 



f^o ft • IE u>XM ro nflRS£*T 



to 2 1 3 ] pa, sosm, 5 %«ehcs6 5 

5na jMBStitWO. 6mm©*tff*S»K#K:»t 



[0 2 14] (HjSSFJI 3) 312 5(C, HJgPil 1 3(Cfc 
15, 2 1 ictt&tZa <)S-Z. IU>X5, iEU> 

[312 5 ] 
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££3*13 
A 1 405nm 
NA 0.85 



(49) 



2002-8228 0 



96 







Kmm) 


d(mm) 


Mai 


vd 




AS 




11.450 










19.575 


1.200 


1.52481 


56.5 




-9.091 












-7.856 


0.800 


1.52491 


56.5 


4<p3tffl4) 


21842 


d4<pj£) 








00 


1.200 


1.52491 


56 5 


6([£]gfB2) 


-22.590 


£500 










00 


0.000 










1.194 


2.050 


1.52491 


56.5 




-0.975 


0.355 






to 




oo 


0.100 


1.81949 


30.0 


11 


oo 


0.000 







mm 



K 


117.804975 


K 


-6.7467B2 


A4 


0.329240E-02 


A4 


0.111141E-02 


At 


-0,182464E-02 


A. 


O282880E-02 


A. 


0.140707E-02 


A. 


-0.449 522E-03 


A 10 


-0.640870-03 


Aw 


-0.118579E-03 






#3*ffi4 




X 


-19.770711 


K 


105.955209 


A, 


-0.749547E-O3 


A4 


0.446828E-02 


A, 


0.187767E-O2 


A, 


-0.226237E-O2 


A. 


0.1 2331 2E-03 


A„ 


0.112349E-O2 


Am 


0.3335B9E-Q3 


An 


0.11 268 8E-03 


#3*ffi5 








K 


-ae&33M 


K 


-21.704418 


A4 


O.1B2029E-O1 


A4 


O.3O8021 


A, 


0.1549Q8E-02 


A, 


-0.639499 


A. 


0.ZB9288E-02 


A* 


05853B4 


Am 


-0.38771 1E-C3 


A 10 


-0.215833 


A„ 


-0.35822 2E-03 


Aii 


-0.252265E-03 


A„ 


0.14841 9E-03 






Aift 


0.1196O3E-O3 






Ai» 


-0.302302 E-04 






A» 


-0.110520E-O4 






















b* 


-1.0609E-G2 




-1.6184E-02 


b 4 


-8.4692E-04 


b 4 


5.9162E-04 



[O2 15103 3B, mmmi 3Ki53^-$. 
tU>X5i. IEU>X44. mi U > * 3 ©#^« 

BTftS. jgJSflfll 3K*Jl>r« v Kfi4 0 5nmOf 
14, ^U>X3©«!(IHP»NA0. 8 5 
4 «fc 9tlWR©3E»Xttlf£*lT 5 t©4 
SSSSfflJl 3fCfel>r«. ^ffiitXMJSIE^IS*©© 

u>X5 4*tt*|fij«:^orS!^-rsc4-c. 
<=iu>-*aw*t«iu>X3) «os**n-c»*-r* 

(C*$ f N = - 1 0. 7 1 (mm) , f P = 1 

3. 18 (mm)?**). f=l. 7 65 (mm)?* 
■5. 

[0216] ttc, IEU>X4©WMR:l5]llTffi£ttte] 
U S?ffiiR^iE^a»-C(i»7iaic^©^ffi-r^ 



MBE L , tiWI8E»ffi±Ktfu*i*lSA,ft: 4 S ©$ffi©#± 

&$lLbfeiKlli£-£ft^ftA fBl, AfB2iU, 
■e©Jt*lKHgffjK:#g>-t 4 C 3 . ©j£* 
40 Sggt&J 12mm, I#HJlXM*iiE i fM.2©{£^tt 1 . 23 
fg. mi U >X©tg."£HilSi« 1 . 7 6 5 m m ?* £© 
■C, A f B 1 /A fB2 = 1/3 0i%^, -T&fc)^. 
»BBiRSS*BjE*«'C|S±S •e43!«tt©*l±aiR»D*ft 
*MB**t«Bf U > 5tt±feK£©ie*ffB 4 »(Z 

m C icT £ 4 . tH8l28ffi±K:*tU&fcl&4,A: 4 * ©i&ffi 

4. »BJ|JiaiSiE#a4Lr©fiU>X5SCfiEU>X 
4 4 *^*>*?fc^JsS*©«Lhe«S*1iiEil«l4-r& C 

ir, S3 4(c?n3*it:i>^J;^cc, fffiftflgi 1©^ 
50 }g$fi ( 4 0 5 n m ) ©SJffiHX^*/- :/4fi • Jgftgffll 
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[0 2 1 7] *2 6rt»6W6rt>fcJ:5«:. $tfi^l6B$£> 



(50) #gfj 2002-82280 

93 

tm*flBc^SCfc, 36^0^SfL pj»««^<0fi 



[fi2B] 





U=405nm, T=25t) 



WFE_rma 



♦10nm 



♦30*C 

-30*C 



Y=0i/m 



Y=0jim 
Af B (pnQ 



Y=0pm 
Af p (iJm) 



Y=0f/m 



0.005 A 
0.01 U 



0.005 X 
-0.90 



0L009A 
-♦086 



OC07 A 
0.019 A 



3.000 



3383 
£.567 



d4<BTg) 



1.500 



1.137 
1.913 



20 [0 2 19] (UttWl 4) «2 7CC, 4CC*J 

4, wftuvxa^efti^stcia-r-ST 1 -*?:^ 

[*2 7 J 



99 

A I 40Snm 
MA 0.85 



(51) 



2002-82280 



100 







rCmm) 






Vd 








9.300 






1 


u>x 


DO 


1000 


1. 52491 


56.5 




-10,078 








3*03802) 




-7-701 


0.800 


1.52491 


56.5 


4 


oo 


tw<pra> 








OO 


1.200 


1.52491 


56.5 


6<EJ&reS2) 


-15.928 


2.500 










oo 


0.000 










MM 


2.650 


1.52491 


55.5 




-0.975 


0.355 






10 




oo 


0.100 


1.51949 


30.0 


11 


oo 


0.000 







K 
A 4 

A, 



13.245912 
-O581317E-02 
O530301E-O2 
-O.297176E-02 
0.962648-03 



K 
A* 
A. 

A B 

Aio 



-5052328 
-0.433B79E-02 
0.26750SE-C2 
-0.141 281E-02 
0.36B234 03 



K 
A* 
A« 
A* 

Ato 
A« 
A, 4 
A,. 
A,. 
A» 



-0.683354 

0.162029E-CI 

0.15490BE-02 

G.2892S8E-C2 

-03B7711E-03 

-0.358222E-03 

0.14841 9E-03 

0.119603E-03 

-O.302302E-04 

-0.110520E-O4 



33$ B4 

K 

Ai 

A« 

A. 

A 10 



-21.704418 

0.308021 

-0.639499 

0.585364 

-0.215023 

-0.2522856-03 



HffrEI 
b. 



-1.1850E-02 
-3.7111E-04 



[fi]tfrffi2 

b» 

b 4 



-1.B129E-02 
3 5690E-O4 



[0 22 01 B35K, 31*6091 4 Cc^&^ :/ y > ^ 
U>X15, ©U>X5i, iEU>X4cb, *f!ftU>X 30 

MiTiWBWUt^i. H3 6»» »»U>X3 

g405nmO»l*iBl 1 <fc, *M9 U > X 3 ©IRWJH 
□SNA 0 . 8 5 iOiB^^fotKJ; 0««OIBSX» 

^■jE*8*<d:& u > x 5 *#irefijcc» o r x»-r * 

t!\ i£3fc*3** W^'J>^I/>X1 5SCW»U> 40 

X3) ©#3^ffir^t-S»BiimG««l«:*iE-rS 

<fc5tci/fc. g/c, #j|SfcWK:*Jl>Ttt. fN=-l 

4. 67 (mm), fP=ll. 66 (mm) t*^ 

f = 1 . 7 6 5 (mm) V$>&. 

[0 2 2 1 ]*fc ( jEU>X4<DMffiCC|p|»fffiS: J WftI 



6tc*3trci>£J:5Cc, »13fc8Rl l©«H»fi(4 
0 5 nm) O^ffiJR^a-^fi • fi%^<Df*ffiiR£ 

[ 0 2 2 2 ] SI2 8/p6986^&J:5K:. 
tf(DflU>X5<D^'7-^S < TT#. ^n^n^Du 



(52) 



2002-82280 



101 



102 











U=405nm, T=25^) 


Y=C*im 
y=10/im 


OXXWA 
OjOI2A 


3.000 


1.500 


WFE_rnra 


+10nm 


y=0jim 
Ar a (/tlm) 


O003A 
-0.9I 


3.308 


1.192 


-IDnm 


y=o^m 

Af^f/im) 


0.007 A 
+0,73 


2.65B 


1.B42 


WFEjma 


+30°C 

-3QCC 


Y=0jrm 


D.OCB A 
0.01 6 A 


3.338 
2.622 


1.162 
1.B7H 



[0223] ^mmmicte^xte, mmwrnmiE 

*S *CDiE U > X4 6CRWfc|nWr*i6K: <fc "3 1636363** 
*t*HS*R Wfc W* 436^*^ *JM*tt»n 0"Cfc<£ 

[0224] «±cc«*Lfc*n*««. mmtizmmiE 

Xfr 6 4 2 »X« * *i ti±CD U > Xgf A> tc £ «flE t? 
[ 0 2 2 5 ] M3 7 RttS*Jfi<DJgJBtC^3&>436^ 
*#AL/Tl»4 B 3^3Ep*36^*«, H1CD©U>X5, 
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